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MATEMATHKA 
M. B. KAMWJIEBAY “yo 5 ORE ve 


OB OMEPATOPAX TMIPEOBPA3OBAHUS, CBA3AHHbIX 
C CHHIYJIAPHBIMH 3AJAUAMH TYPCA 


(ITpedcmaeneno akademuxom H. I. Tempoecxum 16 X 1959) | 


Tlyers Lf (6) (vp, q=0, 1, 2, ...cc) —Muoxectso cbynxunit f(y), ompe- 
@JIeHHBIX Ha OTpeske 6 (O<y<y,) OCH Y, P pa3 HeNpepbIBHO Auddepeu- 
“pyeMbIx Ha 6 HM YAOBJeETBOPAIOMIMX B TOUKe y =O ycnoBHaM 


f (0) =f’ (0) =f” (0) =...= fo (O} a= 0, (1) 
Bynem uHa3bipaTh Me pBokh cCuuryUApHOH npob6memou Typca 
G8 gayauy oTbicKaHua B OOmacTH D (OS XK xX, OX y<y,) Tex peuenuii 
z(x, y, 6) ypaBHeHua * 
| Xexy + zZz+bzy=0 (a>0, 6>0), (2) 
KOTOpble HelpepbIBHEI B D BMecTe CO CBOMMH IpOv3BOAHbIMM p-ro NopsyKa 
WM puuumaiwtT upy x =0, y—O0 sHauenna 


2(0, yy=T(y), 2%, 0))=90, FH) CL). (3) 
Vccnenya 3apucumocth (byHKuUHH z(x, y, 6) or mokasatena 6 cuHryssap- 
HOM XapaKTepucTHKH x = 0, NpHxXOoqMM K TeOpeMam: 


Teopema l. pu bs >0,5>0, b=bz—b,, pS2, gq>0 gdynxyuu 
z(x,y, 6: (i = 1, 2) ceazanol pasencmeom 


y 
b 
2(x, Y, bs) = 5 (e) \ (yt) te-ae—oreg (ce ttilag, (4) 
0 
KOmOpOMY 6 Cayuae p=Nn, gO omeevaem pasaoscenue 
x 


i k 
z(x,y, bs) =a Dalz) Tote Z) Diet, y, 6) +e. (a) 
k=0 


30eco 1 (%, u) —NenonHaAn eamma-pynKyusn Durepa (°), 08, = 0° / dy*, npuwem 
eccau y= y— Ot, O<8< 1, mo 
Y 


‘js Wate ab n-+-bp—at/x Fyrr' * 
= ora) | rtte—atle Dae (x, 9, 61) dé. (5b) 
0 
B cayuae p=n, qn paeercmeéo (5a) npunumaem Ooree npocmoti eud 
Teh ke 
z(x,y, bo) = 3) Gg (— =z) Die ys bi) + Re (5c) 
k=0 
Teopema 2. Jaa «obo f(y) us Kaacca LECGOV(p og = ON op 
1 > by > 0, 6 = b, — do, CT (6) T (b2) =T (01) umetom mecmo gopmyavt census 
1 


Rn 


Gt) o,f (le eat yoo (6a) 

0 
ge (= x)* TP (bx) T (+ 6) pe AY Op 6b 
sete a kl (6) 0 (k +61) PI) Be oy) 


* Ypapnenue (2) urpaeT BaxkHYIO POb B TCOPHH KOHMOCHTHDIX PMMepreomMeTpu4eCcKUX 
byHkuui CO MHOrHMH He3aBHCHMbIMH TlepeMeHHBIMH (1). 
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[Tpu amom, nonaazan §=x—%t, O<9< 1, HAXOOUM 


Ry = tee an | ine — yD, y, bi)dt. 
0 


O6osnauum uepes u(x, y, 0) pemienve To xe sagauH (3) (Ipn p= 2 
g = 0) QA ypaBHeHua mapaOoumueckoro Tuna (?, *): 


Xxx + boy —avypy=0° (a> 90); (7 


oco6asi JIMHUA KOTOPOrO NloO-lIpexHeMYy CoBMafqaeT c XapakTepHcTuKou x = 0 

Teopema 3. Jlycmb bz He ABAHEMCA YELM NOAOCICUMEALHULM LUCIOM 
O<by<l; of —0,)0 db.) =a hak, i) 6, More een @ YNKYUA 
onpedencnnaa Ha unmepeane ODEN y eolpaocenuem 


‘ | 
— cel _— p)br-2 (¢ -— Ey a(x?— 2 + yt) 
K = cye"*D; (y—t)Pest tt =) exp | rea jae. @ 


Tozda z(x, y, by) npeodpasyemca 6 v(x, Y, by) coomnowenuem 


¥Y | 
v(x, y, by) aath—-1 — a) Kez (x, &, 64) dé. (9 


0 


Teopema 4. JT pu cf (bs) =a*teE (1 —6,), bg >0 u npouseoabHos 
Riera) oad 
(oe) Rae 


2(x, y, bo) = Cp \ Jy (2aV 8) 0 (xt, y, b,) dt. (10 


0 


Kak llokaspisaiwoT dopmyubl (4) — (10), cymjectByioT 4Ba THNa OMepaTOpoF 
npeoOpas oBaHuA Tx wu Ty, eHcTByIOWMX COOTBeETCTBeEHHO TIO CHHTyJApHO! 
M peryJspHow NepemenHbimM x nu y (®, °). CocTaBiaa mpou3Beqenue 2, 3 & 
OoubileroO YMCa TaKHX OMepaTOpOB, MOXKHO IOYYHTh pA KOMNOHUPOBaHHbIy 
(bopMysI cBa3H. OTMeTHM, HallpHMep, kpaTHOe Mpeo6pasoBaHue 


Olea te 


i: 


LI 
=e, Es by, De) z (xét, Y, by) dé dt (b2 > 0), (a 
0 


B “KOTOPOMss b> Gian Dossy T (by) = eg0 (62) F (vy) T (6 — 9), Ke 
= 0geet (1 — E)’-izbet (1 PP (i t). 

Ilyctp Ape Havatbuble (yuku fy (y) uM f2(y) YAOBNeTBOpAIOT 3aqaHHOM\ 
JMHeHHOMY HHTerpo-fu(pipepeHyHaltbHOMy cooTHoWeHMIO. PacematpuBasn cooT 
BETCTBYIONIMe HM pelleHHa Ze(x, y, Os) (k, s=1, 2), nomyyaem mpyru 
ea ot HaMeHHbIxX (OpMyJ cBa3u. Tak, ecaH 2 (y) = P(y)fi(y), 

P(y)—poussombHaa uHTerpupyeman na 6 dynKuna, b= b,— —b,>0 


Q = — exp (aé/x) DeJ, T(6.)T (1 — by) J = \? (t) (ft —£)—" (y — t)—1dt, To 


Sahar ba) = en-au (& 2) how, y, SOG bz, Oe tebe (ig 
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' 
| B uacrHoctu, Korga Py = (y— y,)-%(y— y2)-%, Py = (y — y,)~%e-*v , 
MPUIeM, WHCa Oy H OM, MeHbille efMHMUB, J(x, y, §& b,, bs) cBonatca 
K rumepreoMeTpHyecKMM MHTerpasiam ("), Tak uTO 3fecb Jy = PyFy (bz, a4, a, 
ee, Fi, Vs); Ve P01 {0,, 04," bY Yas Rly 8), 1 (1 2b) Py S 
= Py (y—&)", (y—y) Y» = (y—§) (v= 1, 2). Ecam onna v3 Bennuun 0, 
uw k papHa nysio, TO Fy uv ®, 3amensatwrcsa rHNepreoMeTpHyecKUMU (pyHK- 
maamMH T'aycca u Kymmepa. [Ipu Pp = (y— yi)—% (Y — Yo)—%...(Y — Yn)—*n 
BpenuKaOT dyHKunN Lauricella: J; = P,P p (by, 01, O9,°-.:, On, 1+, Vy 
Yo,--+,¥n). Ana (7) B ananoruuHoM cnyyae no-mpexHemy uMeeT mecTo 
paBeHcTBo (9), HO MOAbIHTerpabHad (byHKUMA ero spa (8) nonyyaeT Teneps 
MHOxKUTeIb P(t). Takum 2%e TyTeM cTposTca (opMyabl, cBA3bIBaIOUIHe 3 
M Oovlbilee YNCNO MHTErpalOB Z, NO 3aaHHOMY COOTHOLIeHHIO MexKLY UX 
HavaJibHEIMM (byuKkuMamnu fe. Becmyyae fnoi = fife...fn (2=1, 2, ...) BOSHUKAIOT 
TEOpeMbI YMHOMKeHMA pelleHHH z, (k= 1, 2,...,2-+ 1) 3anauu Typca. 
Ecam f(y)—Geckoneyno juddpepenuupyemas dyukuua, To (pOpMy Jbl 
(5a), (6b) (upu g>0) u (5c) (pw g= oo), B KOTOpEIX ocTaTOUHBIe WeHBI 
Rn CTpeMATCA K HyJO, Kora N—>0o, MOryT ObITb 3aMeHeHH! GeCKOHeUHbIMU 
pawamMu, aOcOJMOTHO M paBHOMepHO cxXo_suuMucaA B OOmacTH D. A umeHHo, 
BBA OOO3HACHUA Zp = 2 (Xx, Y, by); Ay=1+(x/a)Dy; Z3=(ay/x)°y"(b, (ay/x)Ay); 
ve = Ki_»,(2V axD,), nonyaum 2, = Ze Zo = Ay2y; Oy = Vile 
Vp = Vy7Az,. Kpome toro (6b) naer 


CAG eal by) = 1 Fy (b; — by, by, — x) 2 (x, Y, 6) (Sx = xDx). (13) 


IIpu nespix oTpumatebHbIx 3HayeHHaAX b= b,—b, un b=b,—b, 6uHo- 
MMaJIbHBIM PAX MW KONJIOeHTHaA THMepreoMeTpuyeckad (byHKUNA CTaHOBATCA 
KOHEYHBIMM CYMMaMM MH aloT peKypPpeHTHbIe cooTHOWeHUA: z(x, y, b)= 


T(b)m! 7 5— ‘ 
=Ayz(x, y. b-+m), z(x, y, b+ m) = Peay Em (— 8x) 2, y, 6), rhe 
m=0, 1, 2,...,L%(u)—nosmnnome Jlareppa. Cront ormeruTb ee Ba 


ciyuad BbIPOKAeHHA CPYAKWMH Fy, B KOTOPLIX z(x, y, b) = exp (—/.5x) X 
X Ip, (2/o8x) z(x, y, 26), 2(%, y, 1IV=T (6) (6—1, 8.) z(x, y, 6). Pemas 
MHTerpaibuble ypapyHeHun (4), (6a), (9), (10) oTHocuTembHO 2z (x, y, 5) 
Mu u(x, y, 6), NOmyyHM OOpaTHBIe omepaTopEl npeobpasopanua Ty u Ty: 
Tak, Hanpumep, us (4) u (6a) npn 0O<d0<1,0<b6<1u I(b,) =. 
= o¢,0' (b,) 0 (1 —6) naxogum 
y 
Z(%, Ys b) = sq py (S) ed, | ext” (y —9*2 (x, & ds) aE, (14a) 


0 
x 


z(x, y, 51) Sp pe (x — §)- oa, nue ae. (14b) 


0 


Tua Ty uv T,* MOry? ObITb BbITNMCaHbl TakxKe passioxKeHUA, aHasornu- 
HbIe TEM, KOTOPble MPHBEAeHbI Bbile WA Onepatoposw T,, T,. B uacTuocrn, 
z(x, y, 0) =f (y), cmenoBatembHo, mpH 6,=—0, 6,=b6 copmyai (4), (5) 


M -paBeHcTBo (9), B KOTOpOM Tellepb K = qa y—o exp (— 5), 
faloT pellieHHe 3aqaun (3) ua ypaBHenni (2) u (7). Hanpumep, (4) upnun- 
MaeT IPH 9TOM BHI 


le, v= tg (ZP\W—orexp[— =] Fae. 8) 


0 
T | @ (2) 2 aasth (6 <2) OTBeUaIOWWH 3Ha- 
ak KaK HHTerpal ypaBHeHH o= THe x)» 
yenmio f(y) = 1, 3aKmouenh mph OCy/x<Qoo mMexaAy HYyseM HM efuHULeN, 
489) 


me" 
“a 


to u3 (15) cnenyeT, uTO HH B OJHOH TOUKe MpAMOYFOJIbHUKa D+ | 2 |e 
TIpeBOCXOAHT MaKcuMyMa, JocTHraemoro |f (y)| Ha oTpesKe 8 ocn Oy. Takum 
o6pa3s0M, NpUunYUN MAKCUMYMA, YCMAQHOBACHHDIL paHee Onn eunepOoaudecKux 
ypaeHenuti C peeyaapnolmu xapakmepucmukamu (", *), umeem mecmno 6 cayuae 
cuneyaapHol 3adauu Typca. ; 

Ilupdepenuupya (15) m0 x wy, yOexqaemca, TO eC i’ (y) > 0 Hae 
10 2x<0, z,>>0 B o6mactu D. Mostomy B opmyax (5) u (6) npu n=0 
Ryo <9, a Rew T. €. z (x, y, bs) Sz (x, Y, by), ecu by > by u (x, y) ED. 
Takum O6pa30M, 6 Caywae HeyOolearolweli NaXANoHOU PYynKuUUL f(y) npous- 
eoOHad 2,<0 ecwdy e D. 

Ecan f(y) = y™ (1 —cy)"e% (m > 0), 10, B cuny (15), 

' a , 

Zo moos ae (ZY e-ou@, (1 +m, —n, 1+m-+6, cy, a + ky). 

C mpyro cropoust, upu f(y) = y” (m> 0) naa (7) HaxonuM 


. 


det Pease eet rey 


Le (1m —b, 26, — 2) 
SR Siey fy(l—m ‘ ; oles 

TloactaBiaa 3TH 3HayeHHA JIA zZ UM V B COOTBETCTBYIOINMe POpMyJIbI 
CBA3H, MOJYYNM pA WHTerpasiOB co CHelMaIbHbIMA (PYHKIUMAMH, KOTOPbIe 
B YaCTHBIX cyyaax (Korga k, m, n WAM C paBHbl HYyJIO) CBOLATCA K M3BeCT- 
HbIM TeopeMaM CJIO%KeHHA IA GyHKuna x(a, z), F(a, 2), iFil%, 8B, 2), 
I, (2) (°).Bonbimo untepec upeyctaBiaeT M BTopad CHHIyJIApHad 3afada Typea: 
2z,(0,.y) =f (y), z(x, 0)=0 (f(y) GL? ()). Ee pemenue z (x, y, 0) uve 
aa (2) Bun 


= ~ at} 

20%, D=— paep\1 [6] Fae (1 <0). 
0 
a ¥y 
IIpH nmomonH paBeuctBa z(x, y, 6) = —F\zt, t, b) dt, cBxA3bIBarlollero’ 
0 

2 C Z, pesybTAaTHI, MpHBeyeHHble Bille WIA yHkunl z(x, y, 0), nepeHo- 
CATCA Ha HHTerpaubl z(x, y, b). Tak, HalpumMep, mph b=b,—b, >—2 


x 


Z(x, Ys bs) = =\ RDg ler ze (x, & bs) ab, 


0 
rye 0,1 (1 + 6) R= bd, exp (— a&/x)y[1 +6, a(y—&)/x]. 
Hakonell, OTMeTHM, 4TO AIA pelleHui z, z u Vv Gomee OOMIMX JMHEMHEIX 
ypaBHeHWH TulepOommueckoro uM Mapa6oMuecKoro THMNOBC CHHryJIApHbIME 
XapaKTepHCTUKaMH MOTYT ObITb MOCTPOeHbI aHaJIOrHUHbIe ONepaTOpHl mpeos6- 
pasoBaHua, Apa KOTOPbIX TO yflaJleHHH TeX Ke MYJIbTHMMMKATHBHbIX CTE: 
M€HHbIX HW 9KCMOHEHIWMAIbHBIX OCOOeHHOCTeH CTaHOBATCA HelpepbIBHbIM 
OrpaHHYeHHbIMH WIM WeIbIMH TOMOMOpHbIMU CbyHKIMAMH. 
Tlocrynusio 
15 X 1959 


UMTHPOBAHHAS JIMTEPATYPA 
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Hoxsaye Akayemunu nayk CCCP 
1960. Tom 130, Ne 3 


MATEMATHKA 


Cc. f. KPEMH 
B OJHOHK MHTEPIHOJIALLHOHHOHW TEOPEME B TEOPHM OMEPATOPOB 


(ITpedcmaeaeno axademuxom A. H. Koamozopoeoim 10 X 1959) 


B nacTosile Teopeme Mbl IpHBOAHM OMHY OOULy!O TeOpemy TeopuH orie- 
aTOPOB B OaHaXOBbIX MpOCTpaHCTBax, cofepxKallylo B ce6e KaK UAaCTHBIe 
ayyav pA akTOB U3 pa3JIMYAbIX pa3lesoB (yHKUMOHabHOrO aHnawu3a. 

1. Ilycts E—6anaxozo mpocrpancrso, M—nexotopoe smHelinoe MHO- 
‘KeECTBO, Ha KOTOPOM olpefesieHO ceMelcTBO JIMHeHHbIX ONepaTopoB T (2), 
elicTByroulMx 43 M BE uu 3aBHcAMMX OT KOMMeKCHOrO Tapametpa Zz. 

IlycTb BbINOJHeHBI YyCJIOBHA: 

A. [pu kascdom x@M gynxyua T (2) x seasemca yenrot axanumuueckott 
YAKYUel OM Z CO BHAXeEHUAMU 6 Npocmpancmee E (*), He paenoti moocdecm- 
CHHO HY AIO. 

B. @yxKyuan ||T (Z)x|| eg oepanuuena na Kacdoli npAmot, napanrasenonoli 
HUMOUW OCU. 

IIpu Ka2xOM BelIeCTBeEHHOM &® BBeJIeM B MHOXxKecTBO M HOpmy 

|*lla= sup) ||T@+i)x|le (1) 


—oo<T<0O 


1 


NONOJIHUM TMOJITYYeHHOe HOPMHPOBaHHOe MpocTpaHcTBO lO 6aHaxoBa MmpoctT- 
aucTBa E,. CemelicTBo OaHaxoBbIX NpoctpancTB E, (— co <a< oo) Oynem 
asbIBaTb AHAMHUTHYeECKOH WkKANIONH NpOcTpaHcTB. YKaxkemM BaxKHOe 
BOWcCTBO HopMpl (1). HerpyqHO mpoBeputb, 4YTO HOpMa aHaJIMTHYeCKOH (yHK- 
uu T (2) xX ABJAeTCA JorapHpMuyeCcKH cCyOrapMOHMYecKON PyHKUMeH BO BCcer 
OMIIJIeKCHOH HvIockocTH. B cusly TeopeMbI O TpeX IIPAMbIX Ia MOrapHdMu- 
ecKH cyOrapmMonuueckon cbyHKuHH, || x ||. COyqeT sorapHcMuyecKkH BbINYyKJOli 
YHKIHeH OT a, T. €. OyMeT cMpaBeNHBO HepaBeHCTBO: NpH aQBCy 


Vise © eee 
lelle<lelle  llelly (EM). (2) 
Vig nepapenctBa (2) clelyet 
elle < TSE HOP + SFP >O. 


laodopot, ecu (3) BeImomHeHO Ip 060M ¢> 0, To M3 Hero culelyer (2 
2. Iipumep 1. BarkHbiM JIA Hac MpHMepoM aHaJMTHYeCKON LUIKaJbl 
ipocTpaucTB OyfeT cwleqyrouyul: mpoctpauctBo E ae rusibOeptoso; A — 
elicrsyiomui B H nonoxNTeAbHbIN CaMOCONpsAKeHHbIM Onepatop; /M — Bcw- 
y mumoTHoe B H MHO2KeCTBO, COCTOAIee U3 3JIeMeHTOB, Ha KOTOPEIX ollpene- 
eHbI BCe cTemeHH omepaTopa A; cemelicTBo onepaTopos T(z) = A*. Coorser- 
TBYIOWLY!O IWKasly mpocrpanctsB o6o3sHauuM Ha, a caMu NpocTpancTBa jee 
Ouesuguo, uro H,= H. Ecan A — HeorpannueHHblit mos0x%KUTebHO-oMpe- 
eneHHbiit onepatop, To H, up «> 0 MOXKHO OTOXeCTBUTb C OOMACTbIO 
mpenenenusa D(A*) crenexu A* onepatopa A. HepapexcTso (2) B 9TOM cuJly- 

ae coBllalaeT Cc H3BeCTHbIM HepaBeHCTBOM MOMeHTOB (°). 
IIpumep 2. B kauecrse KOHKpeTHOrO IIpHMepa mpesplyylero NocTpoe- 
WA paccMOTpuM rusbOepToBo mpocTpancTBO H KOMMJeKCHOSHAYHBIX PYHKUMH, 
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OUpejeJICHHbIX B M-Me€PHOM IpOCTpaHCTBe, C CYMMHPYeMbIM KBalpaTOM MOLLY 


as. [laa f(P)€H o6osHasum yepe3 f (Q) ee mpec6pasosanue ype. OO 
3Hauum uepes A onepatop, KOTOpbii cTaBuT B coorBercTBHe dyHkuuH f (P 


ee 
(pyakunto Af (P), mpeo6pasopanne Pypbe KoTopoli umeet Bun Af (Q) = (1 
4-1Q \) F (Q). Tipu ecrectBenHoli o6slacTH ompesenenusa STOT OnepaTop Oyze 
camMocompsKeHHbIM. TlomyueHHyIo NO ONHCaHHOM BbIllie cxemMe UIkKaJly Mpoct 
pacts oOosHauum uepes {W$}. pu Q, paBHOM LeOMy MOJ102%KHTeJbHOM, 


yucay 2, npocrpasctso W{ OyfeT coBlalaTb C COOTBeTCTBYIOMIMM MpocTpal 
cTBom CoGouieza (8), Ip & NOO%*KUTeABHOM— C TIpocTpaHcTBOM Cio6oenKoro (*) 


IIpumep 3. PaccmatTpupatoTca HenpeppiBupie (PyHKUMH B 3aMblKaHHH 
f-MepHoli o6mactu G. Muoxecrso M cocrout u3 dbyHkuah f[(P), paBHBbl 
HYJIO B OKpecTHOcTH (Ka2%K ad B CBoeH) HeKOTOporo MHOrooOpasHA Q, Meme 


wero BG H MeHblUeli pasmMepHocTu (Hampumep, Q—TouKka uu 0 — rpaHHl 
o6mactu). Ha M sapgatotca onepatoppti T (z) f (P) =f (P)/r2, rae r — paccTo 
Hue OT TOUKH P O MHOorooOpa3sHa QQ, paccMaTpHBaeMbIe Kak OMepaTOpbi 
jelicTByioujue H3 Mes npoctpauctso £ = Lp (G). Tocrpoenuyto no 3STHM OTE 
paTopaM aHaslMTMYecKy10 UIKasly MpocTpaHcTB Oyyem o6o3HaYaTb {Lp, 2 (G, Q) 
VON Gen aes a | 

3. O6o06menHUA. Il]oq ToHATHe aHaNHTHYeCKOH WkKaJbl He NOAXOLA 
Take KJIaCCHYeCKHE IIKaJIbl IIpOCTPpaHcTB, KaK MpocTpaHcTBa (pyHKUMH, yLOE 
JIeTBOPAIOIUX ycnOoBHAM TeJbhepa, uau upoctpancTBa Ly. Morxuxo pacilr 
PHTb TIOHATHE aHasIMTHUeCKONH kKaJibl. Panbie BCerO MOXKHO OTKa3aTbcA O 
Toro, uTo6p dbyHkuuAa T(z) x Oblia wWesOH, HU MpesNoNOXUTb, YTO OHA aHeE 
JMTHYHA BHYTPH NOOchl %& <Rez< 8). I]pH tTakom onpeyenenuu Ksaccl 
Tenpnepa Cz C eCTeCTBeHHOM HOPMHPOBKONH OyYT OOpa3s0BbIBaTb aHaJIHTHUE 
cKylo Wkany up O<a< 1. J\na noctpoeHua Wkab npoctpaHcts Lp cae 
wyeT OTKa3aTbcA OT JIMHelHOCTH OMepaTopos T (2). A 

IIpumep 4. Paccmorpum u3smMepumMpie (yHKIUHH B A-MepHou oOmacTu G, 
Yepes M o6o3HayuM MHOXKeCTBO (PyHKUH, NPHAMMAIOILMX JIMUIb KOHETHO 
YMCJIO PasJIMUHbIX 3HadeHHH. Sa E mpumem mpoctpanctBo L,(G). Iyer 
T (z)f =|f\?. Ouepuguo, uro T (z)f npn fEM 6yzer uenoh ananuTudecKo 


(byHKUHeH co sHayeHuaMH B L(G). DyuKuua o(t)= sup |||fl*+** |= 
CO<T<CO 


=||f |||: aBaserea sorapudmuyecku BbINyKJO, HO He OOnaqaeT cBOt 
cTBaMH HopMpl. PyuKuna [9(1/«)]* = ||| 7] |]¢ =| Flic),  sorapudmuyec 
BbINyKIa Kak (YHKUHA &% UM OOMajaeT CBOlicTBaMH HOpMbl upH OMa<l. 
Takum oOpasom, wkaia Ly cTpouTcA no HesMHeliHoMy onepatopy T(z 
aHaJIMTHYeCKOMy MO 2, C Mocweqyouleli 3aMeHOl MapametTpa. 


4. !pynmospoe cBpokctsBo. B npumepax 1—3 onepatopy T (z) o6pe 
3YIOT KOMMYTATHBHY!O rpynny, mosTOMy 


Pe io) ae Soup JT@+@T G+ is) x\e= 


ns OX a 


= sup ||T@+B+iG+s))xlle=|*llare. 


—0O< T<0CO 
B cBA3H ¢ 3THM BBeeM Takoe ycslOBHe: 
C. MuyoxectBo MCE wu wnBapnanTHO oOTHOCHTeAbH! 
onepaTtopoB T(z). Onepatop T(0) egunuunnt. Tipu ax 


Oom x@¢M dyuxuun T(z)x ananuTHuuHa B smW60M mp 
crpancrTee fs H 


|| T (8 + is) x la < || * lle 46 ( 


B mpumepax 1—3 ycuiopue C BpimomHeno, Aa npumepa 4 MoxKHO Ham 
CaTb aHaJlOrndHoe YyCJIOBHe, B KOTOPOM BMeCTO & -+ 8 OyyeT urypupoBaTs af 
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5. Ret ees wkKaa. Ilyctb 3anaHbl WBe aHamuTMuecKHe UIKa- 
BE {E.} u {E, va — 0o <& < co), MOCTPOeHHbIe COOTBETCTBEHHO M0 MHOKECT- 
BaM M yw M’. Byyem ropoputn, uto wurKasa {E,} CONPAXeuHa wkase 
{Ea}, ecu cyblecTByeT Ou JMHeHHBIi (pyHKUMOHAaII (, u), ONpeqeweHHbI mpu 
x@€M u u€M’, u auueliyoe coorsetctaue a<-—>a" Take, uTO 


Il * ll 2, er Pee 1 (%, #) | 
ml # |e 


(5) 


Us (5) cleqyet, 4To Kaxkoe mpoctpaneTBo FE. MO2KHO CUHTaTb BJIOXKEeH- 
jHbIM B Mpoctpanctso £7, conpsxkeHHoe K Ey, mpuyem |ju||.~«<|jw||E’.. 
a 


B npumepax 1, 2, 4 wkambi compaxxenbl camuM ce6e, mpHyem a” = —a 
B Wpumepax | u 2 u aw =—1—a B mpumepe 4. B Wes 3 Kalo, co- 


MpaxKeHHOH K {L,,.}, ABMAeTCA Wkasa {L_p,, -a) (+ +5 — == =2)%) 

6. WutrepnoaanuvouHasa Teopema l. yeh. {Ea hau {E;\ — ee 
QHANUMUYECKUE WKAADL, NPULeM CyUeCMeYyem WKANA {E- 1, conpaxcenHan K {E-}. 
Wii peononaeaemca, umo wiKanrol {Eq\u §£ {E-} yoosremeopsiom ycaoeuro C. Ilycmo 


Ha mHoocecmee M, coomeemcmeyrouwem wane {Ez}, onpedeaen onepamop Q 
makou, 4mo npu HeKOmopolx a, Bu a, B 


Qx|lg< Kill x le, [Qe lle < Kell xls EM). (6) 
| O6osnauum a(n) =—pB4+(1—p)o, a(v)=pB+(1—p)a. Toeda 
| I] 2% [le (uy SAY PRE |] | aww - (7) 


Mero 2oKa3aTesbcTBa TeOPeMbI OJIH30K K MeTOAY OKa3aTeJIbCTBa TeO- 
pems! M. Pucca, npeqnoxeHHomy KasbyepoHom u SurmyHyom (°), H cocTo- 
‘AT B MIPHMCHEHHH TeOpeMbI O TpeX IIPAMBIX K aHaJHTHYeCKOH (byHKUMH 


@ (2) = (QT (2 (8 —4)) x,S" (2 (8 — a’) ¥), 


rye T(z) u S°(z)—onepatopp!, cooTBeTcTBylolive Wikasiam {E,} u Hee 

SameuyuaHne. AxanH3 [OKa3aTeJIbCTBa TeOPeMbI NOKa3bIBaeT, UTO OHA 
JonyckaeT Gomee o6ulyio cbopMysiMpopky. He npuBoys ee, OTMeTHM, UTO 9Ta 
(POpMyJIMpOBKa TaKOBa, YTO BKJIOUaeT B CeOA CJIYYal, KOrfa OMHa V3 IWKan 
MM O6e ABJIAIOTCA Wkanamu {Lp}. 

[Ipupenem HekoTOpple CuleCTBHA H3 Teopembl |. 

KoHKpeTHbIe HHTEPNOAAWHOHHHE TeOpeMb. B cayyae, Kor- 
a o6e iWikaJIbl ABAIOTCA UIKasiamMu {Ly}, Teopema | coBnajaeT Cc H3BeCTHOH 
TeopemoH M. Pucca. 

Ilyctb Temepb wKkana {E,} = {Lp,o}, a {Es} = {Lia}. Torga, nanpumep, 
TIpHXOLHM K Teopeme: 

ITycmb onepamop Q seasemcA O2PpaHU4eHHolM Onepamopom, OelicmeyrouuMm 
é npocmpancmee Ly c Hopmoti ||Q||. Ecau onepamop : nepeeooum rine 
poe npocmpaxcmeo Ly,g (8 > 0) 


=< Cf \|\Lp.e, mo on bee KaxcO00e npocmparncmeo a (p<r<q) @ npo- 


empancméo Lp, +, ede y= 7 ae Bu || Af llz,<C** | Allt—** || File, .- 
Teopemb at ByeM ropoputb, 410 GaHaxoBo mpocTpaHcT- 
po E, BuO%KeHO B MpocrpanctBo Ey, ecm E,CE, u |\x\le,<C||*x]/c, 


(x@E.). [lpumenia teopemy | ja ciyuaa, korya ae es Q sBsseTca 
TOXKIECTBEHHBIM OMepaTOpOM, MO2KHO NOJYYHTb pA Teopem Byuloxwenua. H3 


Teopembl BlOxKeHHA C. JI. CoOonepa(*) cmemyeT, YTO MpocTpaHcTBO Ws upu 


4 E 
yenom 1 <n/2 Baoxeno B mpoctpauctBo L,;, rie ao = rs l/n. C pyro 
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cTOpoHbl, mpoctpanctsa Wu Ly coBnafaloT. CiefopaTeJbHO: npu ecex mn 

AOHKUMEeALHOIX a& <n/2 npocmparcmeo W% BAooceHO 6 Npocmpaxcméo 5 + 

n—& 

AHaJIOrH4HO, UCHOb3yA pesyJIbTAaTbl padoTpl (°), MOXXHO MOJIyYHTb, Hé 
lIpHMep, Teopemy: 

ITpu ecex nonos#cumeaonx a<n/2 npocmpancmeéo Ws enonceHo 6 npr 

cmparcmeo Ly», 4(G,P,), ede P,—ambaa mouka obaacmu G. Hopma qgbynt 


yuu 6 Lo «g(G,P) ouenueaemca wepes Hopmy PYHKYUU Ws paeHomepno or 
HocumenoHo Py. } 

MoxHO fOKa3aTb pA NOMOOHIX YTBeP2XeCHHM OTHOCHTeJIbHO BJIO2KCHH 
Ws B mpocrpancteo Ly, g(G,Q) ¢c pagimunpiMu p, 8 M MHOrooOpasuamu Q. | 

Teopembl 0 7poOHEX cTeneHAX ONepaToposB. Ecau B oomte 
TeopeMe 3a UiKasly {E£,} MpHHATb WikaJly Ha upumepa |, To nojyuuM: | 

Teopema 2. Ilycmo {E-} — QHGAUMUYECKAA WKANGA, CONPAMKeCHHAA K KC 
mopott yOoeremeopnem ycaoeuro C. Ilycme E, = H, onepamop A — Heoepa 
HUMEHHOLLL NOAOWWUMEAbHOLLL CAMOCONPANCEHHOILL ONeEpamop, Oelicmeyrouull 6 hy 
Ecau o6aacmo\ onpedenenusa D(A) onepamopa A codepscumca @ npocmpaxcm 
ee Ez u I|*llez<€|| Ax||n, mo o62acmb onpedenenua D(A) onepamop 


A” (O<w< 1) codepocumca 6 npocmpancmee E us u Il *Ile.5<0 || A®x || x. 
Ecau 3a wlkauly {E-} MpHHATb UiKaJly Ly, TO Mbl MOJy4YHM TeopeM | 


M. A. KpacuocespeKoro c yTouHeHveM, JjaHHbIM B (°). Ec Mnom0%KUHT. 
E>=W¢, TO MbI NOJyYYHM HOByIO TeopeMy, KOTOpad BMeCTe C OMHOH H3 TE 
OpeM BJIOXKeHHA, CPOPMyJIMpOBaHHbIX BbIle, aeT YTOUHEHHe pe3YyJIbTaTOE) 
nowyueHHEx Hamu c B. Il. InymxKo B (’). Hopaa Teopema nmomyuaetca Ta 


Ke, ECM NpHHATh E-= Lp, ,. Hakone, eC MpPHHATb 3a Wkany {Ez} wKkal 


Jy Hg, nocrpoeHHy!o MO HeKOTOpOMy MOOXKUTebHOMy oMmepaTopy B, To M 
mpiweM kK M3BecTHOMy HepapenctBy E. Tatinua (6): ecau || Bx || <|| Ax], 7 
|| Bex || < || Ax ||. Ormerum, 4ro 13 WHTepMOJIAUMOHHOM TeOPeMbI TaK2xKe BBl| 
TeKaeT cyleqyiomjee yTBepxyeHue E. Tatuua c ytTounenuem T. Karo (°) 
ecIM OnepaTop Q Tako, To || Qx||<|| Ax|| a || Q° «|| <]| Bx||, To | (Qx, y)| SJ 
<]| Ax || || Bt-ex || (O<w<1). Onepatop Q mpu sToM paccmMaTpuBaeTc:} 
Kak omepaTop, felcTByIoMMH M3 MpocTpancTB wWkasb Ha, B MpocTpaHcTB} 
wkabl fg. Hepapernctsa (6) Torfa BbINOJIHeHbI JIA WHeKCOB a= —l¥ 
8=0, «=0, B=1. H3 (7) cnenyer torga yrBepxyzeHHe Talinua. 

7. lonuaa HempeppiBHOCTS. 

Teopema 3. Ecau 6 ycaosunx meopembi | onepamop Q seasemca enosm 
He Henpepolenblm KaK onepamop us E, 6 Ez, mo On AéasemcaA enoaHe Henpe 


poleHolm Kak onepamop u3 Ey (») 6 Ey, ede y — rtoboe “Uucao mencOy a ua (wu) 
Teopema 3 cyleqyeT HerlocpeycTBeHHO u3 Teopembt | Hu HepaBeHcTBa (2)! 
So OWA CTRGH AOCTS: { 
Teopema 4. J] ycmo Oanet 06a baKaxoé6blx npocmpaxcmea F u G. Ecai 
cywecmeyem ananumuyeckan wkana {Eg}, conpaweHHaa K KOmopoti obaa' 
Oaem ceoticmeom C, makaa, mo E,=F u E,=G, mo makaa wkaaa x 
ompeske [0,1] onpederena eOunCMéeHHOLM OO pasoMm. 
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MATEMATHKA 


Akajemuk A. HW. MAJIDBILEB 


O CBOBOJHbIX PA3PELUMMbIX TPYMMAX 


[pynusi, usomopduble dbaxtop-rpynne F/F” cBo6oguoli rpynmp F m0 ee 


n-my Kommytanty F ”, waspiBaioTcs cBo6o,HbIMU N-CTYNeCHHO paspelliMMbIMU 
Tpymnamu. Huxe BpiBofaTca HeKOTOpble cBOlicTBa 3THX TpyNM MU Ha OCHOBe 
MX flaslee NOKa3bIBaeTCA, YTO SJICMeHTAaPHbIe TeOpHu CBOOOLHbIX N-CTYIeHHO 
| paspeliMMbIX HEKOMMYTATHBHBIX TPyMM ABJAIOTCA PeKYPCHBHO Hepaspelln- 
MbIMM B cMbICsIe TapcKxoro (?). 

n° 1. Aycnenyzep u JImugou (*) noKa3anu, 4ro ecuu cbaxTop-rpynna F/A 
cBoOoqHou rpynnb F no KakoMy-1H60 ee HOpMaJIbHOMy eauTemo A G6ecko- 
Heuka, TO WexTp cbakTop-rpynup F/[A, A] tpusBnanen. Tlomp3yacb 9THM pe- 
3YJIbTAaTOM, JICErKO YyCTaHaBJIMBaeTCA 

Teopema 1. JJycmop A— makoti Hopmaaonolli Oeaumerdb ceo60OHOl epyn- 
no. F, umo F/A we umeem Kkpyuenua. Toeda sbole Kommymupytowue aae- 
Menmol u,v epynne. Fy =F /[A, A] uau codepscamca @ Ay=A/[A,A uau 
ABASIOMCA CMeneHAMU OOHO2O U moeo oe AaNeMeHMA Fy. 


PaccmMaTpuBaa BMecTo F ee nofrpynly, mopoxzeHHyo u, v, A, CBOAHM 
meno K cmyyaio, Korja cdakTop-rpynua F/A aGeseBa c JByYMA TlopoxKsaloulu- 
Mu uw, v. Tenepb BO3MOxKHbI cryuan: 1) F/A=1; 2) F/A — cBo6oquan aG6e- 
JieBa C CBOOOAHDIMH NMopoxaioulumMu u, v; 3) F/A—cBoOosHaA wWuKsN4eC- 
Kaa. B neppom cayyae u,v€Ay, YTO UM TpeOoBanocb. Bo sBropom cylyuae 
0603HauHM uepe3 a, b Nopoxpatoulve BCMOMOraTeJIbHOH MeTaOeseBOH rpynnbl 
H. Tak kak F cpo6ofHan, TO HalimeTcA romomMopdu3sm a rpynnp F BH, 
Ip KoTOpoMm u* =a, v* = b. Tak Kak a oroOpaxaet A B[H, H](=uentpH), 
To [a, 6] = [u, v]* = 1, 4To npoTruBopeyuT HekOMMyTaTHBHOcTH H. Hakone, 
B TpeTbeM culyyae O603HaYaA Yepes CA TOpox Maloun seMeHT rpyunp F/A, 
Bynem B Fy UMeTbD U = c*a,, U=C'dg, ad), G,GA. [lycth ki=£0, s =k/(@,!), 
t=1/(k,l).Torga ut =vsa,a€é A, rea komMytupyet cu B Fo. Ho 9To 3nayuuT, 4TO 
@ ABJACTCA ICHTpaJIbHbIM 9IeMeHTOM B rpynne {u, A}/[A, A]. IlockompKy 
{u, A} cpoOoqvua uM uHyeKc A B Hel OecKOHeYeH, TO, B CHY YynoMaAHYyTOrO 
pesymptata Aycennepa — JIuHgoua, a€[A, A] 4, caeqoBaTembHO, ut = US B 
F,. Ilyctp sx + ty=1, w = u* v4, Torqau = ws, v= w', uTO M TpeOoBaNOcb. 
Ananorvunble paccyxeHua oKa3biBaloT, To cayyah kl = 0, u, vEA’ ue- 
BO3MO2XKEH . 

Jina cpo6ofHol rpymmp F pce daxtoppt F/FY Kpyyenua ne uMerr. Ilo- 
3TOMy, Noslarad B Teopeme | A= FY, nomyyaeM, B YaCTHOCTH, YTO Ajo- 
6ole 06a KOMMYMUPYIOWWUX aNeMeHMa Ce0OOOHOLL paspellumolL epynnol UAu NpUu- 
HadNenHamM nocAaeOHeMY HeECOUHUMHOMY KOMMYMAaHKMY IMO epynnbl UAL ABAA- 
tOmCA CMeneHAMU OCOHO2O U Moeo Ie AACMENMA ee. 

B cporo oyepeyb, OTCIOfa HelOCpeACTBeHHO BbITeKaeT, YTO eCAU NeKOMO- 
poli anemeHm Ce0O0OHOLL paspellumol epynnel KommMYymMUpYyem CO BCEMU CBOUMU 
CONPAHCENHOIMU, MO ON NpUHAadAEeICUM nocAaeOHeMY HEEOUHULHOMY KOMMYMAHMY 
epynnol. " 

Cormacuo Kouroposnyy (*) rpynla HaspiBaetca K-rpynmon, ecm JIA ee 
SJIeMeCHTOB 43 x" = y™ (m==0) cleayeT X= Y. 
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Teopema 2. Ecau gaxmop-epynna F/A ceo6odxoti epynnot F no e 
HOpManbHomy  Oeaumeato ecmb R-epynna, mo Fy=F /{A, A] maxaro 
R-epynna. 

lyerh x, y@F, x™ = y™ (mod A’). Torga «™=y™ (mod A), oTkya, NG 
npeyqouloxennio, uMeem x= y (mod A), T.e. y =xa (AGA) UH (xa)™= 
==x™ (mod A’). Tak Kak u3 (xa)™ = x™ coleqyeT a”  .w@a=1, rie as 
=x ax, a orciola mpeo6pasopanveM C MOMOMIbIO x Mojyyaem aX”... 
2a? at = lH, CeEOBaTeJIbHO, a*" =a, ToB Fy umeem xa = ax™. ITo 3Ha 
WHT, UTO @ JIeKUT B Wentpe rpyunp {x”, A}/[A, A]. Tpynna {x™, A. 
cpo6ognaa, a {x™, A}/A’ 6e3 KpyyeHua. B cuay ynoMaHyTOH TeOpeMb 
Aycuienyepa — JIaHmoHa uMeem @€A’, T. ec. y=x B Fo, 
Cnexctsue. Bee ceobodxele paspeuumole epynno seastomca R-epyn 
namu. ' 

JA OJHOCTYHeHHO pa3pelliMMbIX (aOeJeBbIX) CBOOOJHBIX Tpynill yTBepxK 
jeHve ovepuguo. Ilo HHAYKUMH MpednosaraeM, 4TO yTBepxXjeHHe BepHO Is 
N-CTYNeCHHO pa3pelulMMbIxX cBo6ogHbIxX rpyun. Ilycrb F—cBoOofzHaa rpynma 
Torga F'” —yopmanpuniii geamtenb F, caxrop-rpynna no KoTopomy F/F be: 
B CMY unykunu, ecTb R-rpynna. Io teopeme 2 3aKkmiouaem, uTo (n + 1) 


cTYMe€HHO paspelluMasa cBoOoAHaA rpynna F/F°) gpnsetca R-rpynuolt. 
n°. 2. Ilyctb K —ksacc MogeneH curnatypbl S = {Pj,..., Ps, a;,...,Qgm 
rye P,,...,P;—pequkaTuple, a Q,,...,Q¢— WHIMBULyaJibHble MpeMeTHBIe 


cumBoubl. [IpennosoxHM, 4TO B KaxKOoH K-mMonenu Wt kKakuM-sn60 cnoco6oN 
BbIyeeHa OCcOOaH NOAMOMeb, KOTOPy!o OyeM Ha3sbIBaTb 9o-MONebIO. YCIO! 
BUMCA TOBOPHTb, YTO c-NOAMOMeIH IMeEMeCHTANHHI B Kacce K, ecav 
cyujecTByeT (OpMyJia y3KOrO HCUHCeHHA NpequKaTOB Y% (x), BHeMOrM4YecKH 
3HaKH KOTOPOM comepxKatTca BS, MMerIOIad CAMHCTBEHH y!0 CBOOOAHYIO pe AMeT- 
HyIO WepeMeHHy!lO X HM TaKacA, YTO B KaxKoH K-mMosemn M AA Karx Orc 
xEM hopmysa W(x) ucTuava Tora HW TOKO Torga, Kora x Es (M) 

IIpu paccmMoTpeHuu KJlaccop rpynl Wpeqmouaraetcsx, uro curnaTypa cos 
CTOHT H3 3HaKOB YMHOXeHUA U OOpamleHHA. Ecau 2xe HET pedb O rpynmaxX 
WIM Kllaccax Tpymn c MuUKCHPOBAaHHBIMH JNEMeCHTAMH, TO 93TC 
O3HauaeT, YTO CHMBOJIbI YKa3aHHbIX CPHKCHPOBaHHbIX 3JIEMCHTOB BKJINOUAaIOTCA 
B CHrHaTYpy COOTBeTCTBYIOMeli Tpynnbl WH Kacca rpynn. 

JlemmMa. Ilocaedoeameaonole KoMMYMAHMDL CBOOOOHUIX paspellumbLx epynn 
ABASIOMCA UX IAEMEHMAPHOLMU Nodepynnamu. 

B camom flee, ecu G—cBo6o,Had n-cTyYNeHHO paspewimmMaa rpynna, 
TO, COrjacHo Teopeme |, umMeem 


x€ Gad Yeas) (wy) (xa? xy = yo wt oes 


xeG"” <> (yy) (xy xy x ty tx ty 6G", 
x EG! <=> (vy) (xy *xy-x ty 1x ty 6G’). (1) 
H{uTepecHo, 4TO B OOUleM Clyyae KOMMYTalIT TepectaeT ObiTb 3emMeHTap- 
Hol nozrpynnon. WMeHHo, uMeeT MecTo culeqyroulee 3aMeuaHne. 
Sametanue. Kommymanm He ABAnemcA aNeMeHMAPHbIM NOHAMUEM B 
A000M akcuomamu3supyemom Kaacce K epynn, cpedu dakmop-epynn epynn 


KoMOpoeo UMelomncA Ce0OOOHble memaberesbl epynnel C NpouséeoAavbHO OoOAbLLUM 
KOHEUHOLM 4UCAOM CBOO0ONDIX noposwcOarowux. 


/[u1A WOKasaTebcTBa BBeZeM (popMyuIbI 


Pin (%) <-> (a. Yne1 = -'s2m) (Se eg ee) ae ee a) 


O6o3sHauHM yepes GS cucTeMy 3aMKHYTHIX (opMyJI y3Koro ucuHcueHuA 
peqWKaTOB, XapakTepH3ylouly!o Klacc K, u JONYCTHM, YTO MOHATHe KOMMY- 
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vata B K ompeyetsetca HeKotopel cbopmysol $ (x). Tora 6eckoneunaa 
cuctema {S, {P (c)}, P (c)} (C— uHAMBHAyanbHbIi MpeyMerHEl cumBon) 6yzeT 
(IPOTHBOPCYHBOH, HW NOTOMY, COraCHO JOKabHOM TeopeMe, MpoTHBopeuMBoli 
jOyqeT HeKOTOpad KOHeuHAaA MOAcHcTeMa ykasaHHOi cucTeMbl JTO 3HauUT, 


To B K OyeT uMeTb MecTo uMMUIMKauNA (yx) (P(x) >; (x)), roe Ps (c) — 


(popMy Ja C HaHOOMbINMM MHeKCOM cpequ MopMyd Pn (c), BXOMAWIMX B ynO- 
aHyTy!0 noycucremy. Wnpimm cnopamu, B K-rpynmax Bce 3/eMeHTEI KOMMY- 
TaHTa JO/KHbI ObITh MpeACTaBUMbl B BME MpPOUsBeeHUA Ss KOMMYTATOPOR. 
(lycts H — cpoOonHad meTaGeveBa rpyima c 4s CBOOORHBIMH NopoxK LarolluMu 
G—rpynna knacca K, daxtop-rpynno Kotopoli H saBaserca. Henocpex- 
TBCHHBIMM NOcueTaMi JferKO yOeQUTbCA, YTO KaK[blii 9eMeHT KOMMYTaHTa 
€CTb N1pou3sBeqeHue 4s—1 KomMmytaTopoB, HO uTO B H cymlecrBywrT 9u1e- 
€HTbI, KOTOpble He MOTyT ObITb MpecTaBeHbI B Bue MPOUsBeqeHHA S KOM- 
ytatopos. Ilosromy u 8B G ecTb 92eMeHTb! KOMMYTaHTa, He lpeycTaBH- 
Ble B BUC MpOM3sBeqeHHA Ss KOMMYTaTOpoB. TakuM o6pa30M, B G cbopmyvia 
i (x) >, (x) MecTa He WMeeT, H TeM CaMbIM 3aMeuaHMe OKa3aHo. 

| JlerkO yka3aTb OeCKOHEYHOe MHOKeCTBO aKCHOMATH3HpPyeMbIX KsIaccoB 
rpynu, B KOTOpbIX TOHATHe KOMMYTaHTa 93leMeHTapHo. Takumu, Halpumep, 
DyayT Kacchl Km, Toe Km XapakTepu3yeTca aKCHomoii 


(VX) (Pm+a (*) > Pm (*)). 


B Kslacce Km KOMMYTaHT XapakTepu3yetca copmysol Yn, (x). Kak ynomuna- 
N0Cb, BCe MeTaOeseBbI rpynnbl c m+ 1 nopoxpatoujumMu mpHHannexaT Kym, 
2 CBOOOJIHbIC MeTaOeJleBbl C JOCTATOYHO GOJIbIMM YMCJIOM CBOOOAHEIX MOPOrx- 
ajomlux B K,», He Bxoyat. Ilostomy cpequ Knaccop K,, 6ecKOHeyHO MHOrO 
aS IMUHBIX. 

QneMeHTapHble NOAPyMMbl rpymM KwaccoB, CMrHaTypa KOTOpbIX He cojsep- 
MT VHJMBUYaIbHbIX MPeMeTHbIX CHMMBOJIOB, ABJIAIOTCA XapakTepucTu4e- 
KMMM TOyrpynmamMu, HW HaxoxKeHve UX KaxKeTCA MHTePeCHbIM He TOJIbKO 
fits TeX HJIM MHbIX AKCHOMATH3HPyeMBIX KJIaCCOB, HO HW JIA HaMOoulee Bax- 
IIX HHIMBULYaIbHbIX rpynn. 

n° 3. Ilycrb K — kaacc mogenet curnaryppr S. O6o3Hauum uepes &(S) 
OBOKYINHOCTb BC€X 3aMKHYTHIX (OpMYI y3KOrO WCYUMCIeHHA peuKaTos, 
WrHaTypa KOTOPbIxX cosepxKuTcaA BS, H uepes S(K)—COBOKYyNHOCTb Tex 
bopmy1 u3 @(S), KoTopple HCTHHHBI Ha KaxKOH Moen Kuacca K. 6(K)Has3bl- 
aeTCA SJIeMeHTapHOli Teopueli Kslacca K. DuementapHaa Teopua Ksacca K 
la3bIBaeTCA (peKYPCHBHO) pa3pelIMMOH, eCJIM CYIMeCTByeT aJITOPHTM, TM03BoO- 
AIOMMH JIA Kako salanHol dopmyst us G(S) pelllMTb BoNpoc oO ee 
puHagexuoctu K @(K). 


TeopemMa 3. Ozemenmapnan meopun ceododnol. N-cmynenHo paspeuu- 
At epynnbl C (UKCUPOBAKHOLMU Ce60O0OHbIMU NOpodCOaOlWuUmMU ay,..., 4 Npu 
=>2, t>2 nepaspewuma. 

Cnopa «pukcupoBaHHble CBOOOAHbIe Nopoxalolllve» O3HaUaIOT, YTO CHuT- 
aTypa rpynubl npeaqnomaraetca cocToAMeH W3 CHMBOJIa YMHOXeHUA HM UH- 
MMBULYaIbHbIX TIPeCMeTHbIX CHMBOJIOB Qy,...,Q;. JL KpaTKOCTH Jlalee BMe- 
CTO Q), dQ, muluem a,b. Bpoqum Tenepb IpeukKarTbl 


ZAK) == 40 = 0X, 


T (x, y) <> xa = ax & yb = by& xy EC’, 


fe Bmecto xy1€G’ cneqyer MBbICMTb CooTBeTcTByIOMyIO (popmysly (1). Ha 
CHOBaHHU TeopembI | B rpynme G umeem 


Z (x) —— (qm) (x =a"), 
E Ging \e== (qm) (x= a" &y = b™). 
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Hakouell, BBOquM B G HOBbIe ONepaluu --, * (opMyslaMu 
ZSaK+YRK OLS XY, 
Z=xXe Y—— (quv) (uxb = xbu&T (Y,v) & uv 2" EG’). (2 
Ec Tellepb orpaHwuvTEcA auleMeHTamu u3 Z (x), T. €. 9JIEMeHTAaMH BHI 
a”, to nlomyuum as -+ ut = astt, asxat = as’, JTelvicTBHTebHO, Neppoe HellC 
cpefcTBeHHo cvieqyet us (2), a us x =a’, y =a’, z=a’, uxb = xbu, T (y,v 
nomyuaem u = (a%b)*, v= 6!, aro BMecTe c cooTHomeHHem uv 4z*EG" mae 
k=t, r=st. Takum oOpa30M, 9ueMeHTapHaA TeOPpHA UMCeJ OKa3bIBaeTC 
ca60 MHTeplipeTHpoBaHHOl B 9JIeMeHTapHOH Teopuu rpyumbl G c duKcupc 
BaHHbIMH 9JIeMeHTamMu a, 0. DneMeHTapHad TeOpuA apHdMeTHKM IesbIX 4H 
cel, B cusy Teopempt Uepya, Hepa3pemmma. IlostomMy HepaspelliumMa UM dU 
MeHTapHasd TeopuxA rpynnp CG. , 
Vis cna6ol unTepiperupyeMocTH apH(pMeTHKM WeJIbIX UMCes B SuIeMeHTAR| 
HOH TeopHu rpynnb! G OObIYHBIM OOpasom nosmyuaem (cm. (*)), ¥TO HepaspeE 
MMOH OyeT aeMeHTapHad Teopun G u Ges (pHKCMpOBaHHbIX a, 6, a TaK*} 
YTO CYIeCTBYIOT KOH€YHO aKCHOMATH3HpyeMble KJaCCbl f-CTYNeHHO pa3pellli| 


MbIX Ppyuo WA Kaxkoro n= 2,3,... C CyWleCTBeHHO Hepa3pelIMMbIMH Te 
pPusaMH. 
Ilocryn“sio 
11 XI 1959 


LWMTHPOBAHHASH JIMTEPATYPA 
1A. Tarski, A. Mostowski, R. Robinson, Undecidable Theories, Atl 


sterdam, 19538: 4 M.Aunslander, R.€ Lyndon, Am. J Math. 77) NovAaen 
(1955). 8T.T. Kontoposuys, Marem. cOopu., 22, Ne 1, 79 (1948). 
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Noknaye Akajyemuu nayrx CCCP 
1960. Tom 130, Ne 3 


MATEMATHKA 


B. KH. MALAEB 


O CYIJECTBOBAHHH ONEPATOPA MIPEOBPA30BAHHSA 
AJIA JHUSSEPEHWMAJIBHbIX YPABHEHMA BbICIIMX NOPAAKOB 


(I] pedcmaerexo axademuxom C. H. Bepxwmetinom 12 X 1959) 


B TeopHu JIMHeMHEIX MudpepenyuabHLIx ONepaTopoB BTOporo nopsafKa 
BaXKHy!0 POJb HrpaloT ONepaTophl Mpeocdpa3s0BaHuA 
| 
| x 


y (x,2) =o (x, N+) K (x,t) 0(t, Nab, (1) 


Tlepepoaujwe pelieHve w(s,\) ypaBHeHua 


| — TOS io 
B pemenve y(x,\) ypapHeHua 
ra eon’ h a See 

@opmyvia (1) Oba, mO-BHAMMOMY, BHepBble nomysena JK. Jlenpcaptom 
M 3aTeM He3aBpucumo oT Hero A. SI. IlopsHepom(?). OTH onepatoprl Opin 
cyllecTBeHHO ucnouwb3oBpaHbl B. A. Mapuenxo, HM. M. Tenbcdannom u 
B. M. JlepuraHom u Apyrumu aBTopamu B paOoTax NO cHekTpabHOM Teopun 
IuddPepeHuvabHblX OlepaTOpos. 

Henapuyo JJ. A. Caxuosuy(’) o606mun dopmyy (1) Ha guddepenunanb- 
Hble OMepaTopb! m1060ro nopsayKa. OH moKa3au, 4To ecm y (x, \) — pelenue 
paBHeHua 


y + q(x) y = hry 
PH HauaJIbHbIxX \CJIOBHAX 


7ON=1, GONZO C=. Ow 


w (x, \) — pelienne ypaBHenua 
ol?) = Ma Aa 

pH TeX 2%e HavaJIbHbIX ycMOBUAX, TO (opmyvia (1) BepHa B HeKOTOPOM UH- 
epBajle H3MeHeHUA MepemeHHoh x (O<x</), ecum g(z) —(byHkuus, aHa- 
uTuueckad B Kpyre |z|<R, paiuyc KoToporo 3apucut or / mu nNopsayKa 
papHenusa n. IIpu 970m, ecu g(z)—wenaa dyHkuMA, TO uM safpo K (x, 2) 
CTb ead PyHKUMA oT x uf. ; 

3mecb Mbl NloKa3biBaeM, YTO MpesnouowKenve 00 aHalMTHUHOCTH (pyHKUMH 
(x) cymectBeHHO. MmenHo, uMeeT MecTO culeqylolulax 

Teopema. Ecau 


fq), O<e<8, 


Oe gy (x) £0 — yenaan @ynkyun, 6 —HeKOMOpOe NoOAOIKUMeNoHOe 4UCAC, moO 
pedcmaenenue (1) HeGo3mMOKHO NPU BHALEHUAX xX, NpeBOCXOOALYUX HeKOMOpoe 
3, sagucsiuee OM nopAOKA ypaeHeHuA U 4UucAa 6. 

2° 499, 


TloxasatTenperTso. Jia ynpoujeHvA 3aNHCH MbI MOJIO%KHM n= 
Vimeem 


y (x, 2) = 0(x,2) — (SASH g(t) yt, db, (2) 


rye 
S (u) ds et — et sellass jet 

Vispecruo (cm., wampumep, (°)), ¥ro pellenve y(x,\) sABaaeTCA Ile10H 
(byHKUMel KOHeYHOH cTeneHH OT }, MHAMKaTOpHad AMarpaMMa KOTOPOH e€CTb 
KBapaT Q, C BeplIMHaMa B TouKax (bx, +1). Ilo u3BecTHOH TeOpeme 
Il. Tlofta ee npeodpazosanue JIanmaca ¢, (Zz) ecTb romoMoppHad PyHKiuA BHe 
9TOrO KBalpata, MpuyeM $x (cc) = 0. 

IIpeanono2xuM, YTO x > 26, H TMoKaxKeM, YTO B STOM CJIydae lIpeoOpa3o- 
BaHue Jlanaca ,oT MHTerpana B MpaBoH uacTH (2) MO%KHO MpecTaBUTb B 
Buje | 

8 


6 ©) =\ qo (t) Lear © dt, (3)| 

rye : | 
3 i*a 

Jage() = 2 f Ga—2) 46 +2) de. (4)) 


JlelicrButebHO, ompesenenHasd papenctBom (3) dyHKuna 9 (C) roslomop (pie! 
BHe Kpyra paluyca x u oOpallaerch B HyJb Ha GecKoHeyHOcTH. TaKkas} 
yHKUAA ABSAeTCA IpeoOpas0BaHuem Jlanmaca oT PyHKUHH 


1 
$(r) = xi) 6 (6) ert dt = 
€ 
: 5 ; 3 ik(x—t) 
=55 \ex dt \ qo (t) dt 5 >) i \ (i* (x — t) — 2)? (6 + 2) dz. 
8 0 k=0 0 

Mensa nopaqoK MHTerpupopaHusa, nomyyuM 

8 3 
60) =) qo(dt-5 > is 

0 k=0 
SaMeTuB Jaslee, 4TO 


ik(x—t2) 


| @——atde- 5 | esque + 2a. 


0 € 


y(t. N= zal oO er a, 
MbI TIpeoOpasyem dmvuKunto (A) K Buy 
5 3 ik(x—t) 
(0) ={ qo (t)dt. z 2 it | Ot — ate de- y(t, 0). 
a 0 =0 0 


Boluncaaa BHYTPeHHHH MHTerpall, MOJYGHM OKOHYATeJIbHO 
8 


S(K(x—t ¢ * 
(0) =a go(t) dt ETH) y (4, 4) = |S ESR) 9 (6,0) g (at. 


0 
Bsap mpeoOpasopanue Jlatimaca or odeux vacte (2), Mbl momyuum pas) 
BeHCTBO 


8 


eO= 2 \ (Jar O) 40 (at, 6 


KOTOPOe BbINOJHAeTCA BCIOLy BHe KBafpata (Qx). 
500 


4 
t—i*x 


Tak Kak qo (x)—UWeaa dbyHKuusa, To, m0 teopeme JJ. A. CaxHopuya, npu 
x< 6 cmpabeanupa dopmysa (1). Beps npeo6pasopanne Jlanmaca ° or, o6enx 
yacTeH paBeHctBa (1) u sameHaa x Ha ¢t, OyeM_uMeTb Mpa t<d . 


ay t 


as ied sy R(t, S) ar 
a® fabs Te ds) (6) 

Hs toro npecTapBieHua culexyeT, uTo cbyHkKuMsA ¢; (SC) romomopdua B Mio- 
ckocru € =£-+ iy, paspesaHHoli Byomb Kpecta K;, COCTOAMero M3 OTpPe3KOB 
—t<E<¢(q=0), -t<q<t €=0). 

‘Halifem oOsacTb ronomopdHoctu dynxuun 
Jo9 (©). [na storo 3anuimem neppoe cJlaraemoe 
P,¢(€) mpasol uactu (4) B cbopme 


Ca 


Pp@=% \ @4+l—1 ede. 
C 


OueBuHO, YTO CCIM IpAMONMHeHHBI OTpe3s0K 
(C,€-+ a) He nepecexaeT kpecta K;, To dbyHKkuna 
P,¢ (€) romomopdua. Takum o6pa3om, Py (©) rono- 
MOpdHa BCcIO,yY BHe kKpecta Ky MpAMOYyroJIbHUKa Puc. 4 
(ly|<¢t, —a<&<0) u otpeska FE (—a—t< 
~~ <&<— 12) (cm. puc. 1). Uepes cropont: DC u AB mpsamoyrompuuKa 91a dyHK- 
WHA MOKeT ObITh NPOMOMKeHAa BOT LO BelecTBeHHOH ocv. JelicTBuTebHO, 
TIpOLeNaTb STO NMPOMON2KeHHe MOXKHO, AesopMupoBaB KOHTYp MHTerpupoBaHuA 
Tak, Kak moKa3aHo Ha puc. 1. Utax, Pyp ronomopdua sB nsockoctu C, pa3- 
pe3aHHOH Bob oTpeskoBp FG, AD un BC. 

O6acTu rouoMopHocTH Apyrux cwlaraeMblx B 
(4) nlosyuaroTca aHaloruuHo. OKOHUAaTebHO MOJY- 
yaeM, YTO (byHKUMA Jy_¢p; (6) (¢ < 6) ronomopdua 
B IIOCKOCTH C pa3pe3aMH, W300paxKeHHbIMM Ha 
puc. 2. : 

BpluHcCJIMM Telepb Pa3HOCTb MpejesIbHbIX 3Ha- 
yeHul dyHKunH J, +¢;(0) Ha MpOTHBOMOJIOKHBIX 
cTopoHax paspe3a AC. Jlna 9Toro 3aMeTHM, UTO 
JOCTATOYHO HaHTH Pa3HOCTb MpeAebHbIX 3HAYeHHH 
TOJIbKO TlepBoro cylaraemoro Py, TaK Kak OCTaJIb- 
HbIe TOJOMOPHbI Ha 9TOM paspese. IIpemenbuple 
3HaveHHA Ha JIeBOH cTOpoHe pas3pe3a J, (z) nowy- 
yaloTCA NyTeM HHTerpHpoBaHua no oTpesKy [z,z2-+ (x—/)], a MpedesbHble 
3HaueCHHA Ha MpaBoH c1opoHe paspesa J_(z) nNosyyaloTcA Mpu MHTerpHpoBa- 
HMM 10 Jed opMupoBaHHoMmy KoHTypy. Ilostomy pasHoctb IpeveJIbHEIX 3HayeHuli 
@ (z) = J, (z)—J_(2) pasna uuterpasy or dynkunh 7 (€) (a+2—C)? no 
3aMKHyTOMy KOHTypy L, OxBaTbIBalolleMy YacTb oTpeska BC (ua puc. 1). Us 
Tipefctapienua (6) dyHKunu g;(C) cuefyeT, 4YTO STOT MHTerpal cyWjecTByeT 
HM paBeH 


Puce. 2 


t 


@ (2) = (2+ (x —1) — id)? + \ K (t,8)(@-+(x—1)—is)*ds, (7) 


z+ (x—t) 
i 


npvyem Zz Haxofutca Ha oTpe3Ke AC (puc. 2). 

Tak Kak, no teopeme JJ. A. CaxHosnya, afpo K (t,s) ecTb Wenan dpyHk- 
WMA OT OOCHX NepeMeHHHIX, TO, KaK BUAHO H3 (7), M(z) Takxe Wenaa PyHK- 
wus. Takum oOpasom, J,(z)—@(z) u J_(z) cyTb mpezenbHble 3HayeHHA 
aHaJIHTHYeCKHX (PYHKIH, ONpeeseHHLIX NO pasHble CTOPOHB! paspesa. ITH 
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npeebuble 3HayeHua paBHbl. Ilostomy cbyHkuua J_(z) MposouKaeTcA Yepes | 
paspes AC snuorh qo paspesa CB (cm. pwc. 2). OveBHyHO, 4TO BCOYy 4, } 
B YacTHocTH, Ha CB seimonusetca papeuctso J, (z) —J_(z) = M(z). Orcioga | 
. | 
culeflyet, uTo cbyHKuHa 9 (6) =\ Jee (C)) qo (t) dt ronomopdua B obsacTu G, | 
0 } 
KOTOpad MoulyyaeTcaA MpoBeeHHeM B MO2KOCTH 2 pa3spe30B, NOKa3aHHbIX Ha } 
puc. 3, u pasHocTh 3HaveHHli STO yHKUMA Ha CTOpoHaX pa3p23a BC’ papua 


te) t 

\ 9o (b) diz Hie—) =i + \ K (é,s) @+ @—?) —s)ds. 
2+x z+(x—t) 
We d 


3amMeTuM, 4TO Ip x > 25 Mexy paspesa- fF 
mu BC’ u C"B’ ocraetcA MpOXxol, T. e. paspesbl 
He pa3femioT miockocTH. Ho, ecam uMeerT § 
Mecto (cbopmyja (1) wmupH kakom-HHOydb | 
x>26, TO OyyeT cnpaBe HBO paBeHCTBO | 


x 


- 
nO~ Bete {E2a), ay 


mo tx Se 


| 
M3 KOTOpOrO CJIelyeT TromoMopPHOcTh (yHK- } 
WMH x (Z) BCIOWY BHe Kpecta Ky. 
Puc. 3 BocnouIbsyemca Telepb paBeHCTBOM (5). | 

OHO BBINOJIHAeCTCA B CHY AaHaNMTH4HOCTH | 

ero mpaBou uv seBoH uacTeH BcIO,y B OOmacTH G. Pa3HocTb MpeebHbIx 3Ha- 
yeHuH (byHKuHH ¢, (C) Ha cTOpoHax paspesa BC pasya uy. B cuuay (5) 5 
sro BepHo u Aaa 0(C). Tlostomy 


8 t 
\ go (t) dt (2 + (x —t) —it)?+ \ K (t,s) (2 + (x —t) — is)? ds =0.« 
ztx 2+ (x—t) 
{+i é 
O6o3Hayaa = W, Hepenuulem 3TO COOTHOWeHHe B BH 
8 t 
‘ me 
\ 4% (1) dt | (@— 1)? + \ K (t, s) (w—{45) ds| =), 


w (1+4)w—t 
pera 


IIpoguddepenuuposas o6e uacTu ero 3 pasa no w, Nomyyaem 


8 
—9o(w) (11) \ go) K (¢, #8 2—*) at = 0. 
Ww 
Takum o60pa30M, go(W) yAoBeTBopaeT OHODIAHOMy ypaBHeHuio Bonb- 
Teppa H, CjeOBaTeIbHO, PaBHO HYJIIO, YTO MpOTHBOPeuHT YcIOBMAM TeOpeMpbl. 
Takum oOpasom, mpeycrapmenue (1) HeBposmoxKHo. Teopema qoKa3aHa. 
po aPagie rayooxyio OmarogapHocts B. A. Jl2paay 33 BaamMana2 K 9TOM . 
pa6 ote. 


XapbKoBcku TrocyqapcTBeHHElit yHUBepCuTer Jloctynuso | 
uM. A. M. Toppkoro 10 X 1959 


UMTHPOBAHHAA JIMTEPATYPA 
A. A. Topsuep, Marem. c6opx., 23 (65), 1, 3 (1948). 2 JI. A.Caxuopauy, 


Matem. cOopH., 46 (88), 1, 61 (1958). 3%M. A. Haima pk, Jlunelinsie audpepenuuanb- 
HbIe onepaTopbl, 1954, 
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Hornaye Akagemun nayx CCCP 
1960. Tom 130, Ne 3 


MATEMATHKA 


H. H. MEHMAH 


O HAMMEHEE YKJIOHAWWINXCA OT HYJIA MOJIMHOMAX 
C JIKOBbIM YHMCJIOM 3AMAHHBIX KOI®SULMEHTOB 


(IT pedcmaeareno. axademukom JI. C. Tlonmpaeuneim 12 X 1959) 


1. Ilycrb 3amaHpI r uncem 1, a,,..., @-_,;. Umerca semecTBeHHblii NMomMHOM 


Bic; 1,0),..., Q-y) ]2* + Qos ie, 8 ae, ..C 3a]{aHHbIMH CTapuin- 
MH KOS PULMEHTaMH, HaMMeHEe YKJIOHAIOUIMHCA OT HY JIA Ha HHTepBase [— 1, +1], 
Ww yKiOHeHve E=—E(1; ay,..., @-—1) 3Toro NommHoMa oT Hysa. Ina r= 1 
pellieHve BbIpaxaeTCA Yepe3 TpHroHOMeTpuyecKHe (PyYHKIHH; B 3TOM Cylyy¥ae 
meme, 1) = 2) cosn arccos2 (7). Jina f= 2 P, (2 J, 0,) Bapaxaetca 
iyepes SJluIMNTHYeCKHe (byHKuHH (7) u Ia r= 3 P,p(z; 1, ay, Az) BbIpPamkaeTcs 
Hepes ClelHabHble aBTomopduble cbyuKunu (*). Hame pemenue pia npons- 
{BOJIbHOrO * OCHOBAHO Ha pe3yJbTaTax paOoTb (*), O603HaYeHHAMH KOTOpOH 
Mbl OyJIEM NlOJIb3OBaTbCH 6e3 CCHIJOK. 

2. MakcuMaJibHy!i0 COBOKyMHOCTb ToY¥eK oTpesKa [—1, + 1], B KoTOpBIXx 
MIOJHHOM Q, (2) UpHHHMaeT Cc YepeyIOULHMHCH 3HaKaMH CBOe YKJIOHeHHe OT 
wyia Ha [—1, +1], UpHHATO HasbIBaTb UeODILICBCKHM MHOKECTBOM. ITO 
MHOXKeCTBO OyeM OO603Ha¥aTbh uepes Tsh(Q,), a 4HCNO TO“eK STOTO MHOX*Ke- 
TBa uepes N[ Tsh (Q,)]. 


Kak usBecrHo, nomunom P,(z; 1, @,..., Q-—) HaMMeHbIero ykOHeHUA 
MOJIHOCTbIO XapaKTepu3yeTca HepaBeHctBom WN [Tsh(P,)] >n—r-+ 2 (#). Mot 
6yeM paccMaTpuBaTb NomHHOMbI P,(z; 1, @,..., Ar) OOWlerO NONOKeHHA B 


MpoctTpauHctTpe (dj,..., @-_y), Na KoTOpHIxX N [Tsh(P,)] =n—r-+ 2. Econ —1 u 
'+1¢€Tsh(P,), TO 9TO HepaBeHCTBO paBHOCHJIbHO YTBepXKeHHIO, YTO HCO 
qyr 6” MHoxecTBa w(P,; FE), nepecekaiouyux (—1, +1) Hm BEIpOxKatoulNxcA 
B TOUKH, paBHO n—r. Ec xoTa Obl OfHa u3 TOUeK -+ 1 He NpHHalexKUT 
Tsh(Pn), TO “ucCIO TakHx Ayr n—r-+1, a ecau 06e TOUKH +1 ETsh (Q,), 
TO YMCNO TaKHX BbIPOKMaIOWMXcA Ayr paBHo n—r-+2. Bce mapamer- 
PbI ty, COOTBETCTBYIONINE BbIPOXKTEHHbIM yraM 6”, paBHbl Hyw0. Moxem cun- 
TaTb, YTO A MOMMHOMOB P,,(z; 1, Q,..., Qr—1) JTO CAHHCTBEHHBIE BbIPOK- 
Taroulweca myru oY *. 

Teopema 1. [oaynonoca T (Pn; E) codepxum r—1, r—2 uau r—3 
CE0O00HOLX HENpepvbleNblx napamempa, 6 3ABUCUMOCML OM mMoeo, NPUHAdAEMKAaM 
Au 06e mouku +1, OOHa U3 amMUxX moteK UAW HU OOHA U3 HUX mMHOoKeCmMey 


Tsh (P aye 

3. Ilyctp [«, B]—Han6onpumi unTeppan, cozepxamui [— 1, +1] u 
NpHHa Jie x allwu ae E). Vimetotca uerbipe BO3MO%KHOCTH: agi —1, p= 
Pi; QVac—l, B> +1; 3)e=—1, Bo +t Aa Sal p= +4. 
Paccmorpum ne W3 STUX Cyuaes. 

l)a=—1, B=-+1.B 9rom cayyae Buytpn (—1, + 1) nexut n—r 


ToueK MHOXKeCTBAa Tsh(P,) u nonoce T(P,; E) He MOxKeT COOTBETCTBOBATb 
elle OHH HavMeHee yKJOHAIOWIMHCA OT HyJA Ha [—1, +1] NommHOM Pr (z). 
Ecau Obl cymlecTBoOBan Tako momMHOM P,(z), TO, CorsjacHo Teopeme uz (*), 


* Mexay JByMA coceqHuMHM TOUKaMH MHOxecTBa Tsh (P,,) MomKeT ObITh JIHDIb “eTHOe 


4ucno pyr 8”. 
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P,(z) =a-"P, (az +), E=a-"E, a>0, orkyga cnenyer, uto P,(z) mph 
HuMaeT W—r-4-2 pa3 3HaueHHA +E wa [o—a, b+a]. Hua nomom 
P,(zZ) OOMLero MOOXKeHHA ZTO BOSMOXHO JIMINb Mpua= |, b6=0. B cayuae | 
TOUKH (Qy,...,@r—1) HAXOAATCA BO B3@HMHO-OJHO3HAYHOM COOTBETCTBHM C Mapé 
Metpamu mouynonoc T (Pr; E) u 

P, (2) = e0s ete); ( 
rye o(z), Kak Bcerga, (pyHKUHA, KOHPOpMHO OTOOpaxKaloujad PyHJaMeHTadi 
Hy oOnacTh i (Pas EB) na Ter ae): 


q p—1--2m l—m ¥ ae 
2 —[I@—x,) We’) WD @—2/)2-2) az 
(2) = n\ giro te Re nore teres E 
e ((4— 2?) [12 —6,)(2—6,) IT (z-0,)(2 — a,) 1 (z—a;)(z—a;)(2-) (2b ,)] 
Z 1 1 ] 
—nrx, c= min(— 1,¢), (i 


rye (c;, d;) —oTpe3kv, BXOJAuMe B ;, a @;, bj; KOHIbI KOMMOHEHTHI yi. Ily1 
WHTerpupoBaHua JlexUT B OONacTH F. OroT runepsMNTHYecKH WHTerpa 
3aBHcHT oT 3(r— 1) HeH3BeCTHBIX BeleCTReEHHBIX MapaMeTpos. Ecau mpHcoi 
JWWHHTb 7 — 1 HeM3BeCTHBIX HEIpepbIBHbIX MapamMeTpoB OOsacTH T Hu YKJIOHeHE 
E, to scero oKaxkerca 4r—3 HeM3BeCTHBIX BelleCTBeHHEIX BeMuHH. Mon 
HO [OKa3aTb, UTO MPH HeKOTOPOM BbIOOPe MWeJIOUMCJICHHbIX NapaMeTpPoB MOJIt 
cpt J Bce STH BEJMUMHbI CXMHCTBCHHBIM OOPasOM OMpeseAIOTCA U3 yDPaBHe 
Hull, AHAJIOTHUHbIX COOTHOWICHHAM JIA OMpeeseHHA KOHCTaHT B UHTerpad 
IIpapua — Kpuctopdea w ypaBHeHuli JIA KOSPPMUHEHTOB Qj, Qg,..., Ary 

2)a<—1, B8>+1. B 929Tom cayyae nonmmHom P, (Zz; 1, a,..., Ary) 06 
ulero MomoxKeHHA MMeeT Ha [a, 8B] n—r-+4 Touek yKsoHeHHA. Onpenzemul 
BeJIMUMHbI a HW O W3 COOTHOLMIeCHHH 


—at+b=a, a+b=68, ( 


[ores) 


TOrya MOJIMHOM 
P, (2) = a-"P,, (az +b) (4 


umeeT Ha [—1, +1] n—r-4 Touek yKnoneHua — | <E eee, <5 
<_-+ 1 uM aABAAeTCA HaHMeHee YKJIOHAIOULMMCA OT HYJIA NOMMHOMOM c fF — 
3aaHHbIMA CTapuiMMu KoS*PuuWeHTaMH. OueBuHO, 
A / —— ees — “a a A 

Pri@ =a, (=), —1<=?<k, i>’ stuy € 

Hao6opor, ecm P,(z2)—monunom suga (5), To P,(z) HauMenee ykKac 
HaeTcH oT Hyd Ha [—l, +1] Ha<—l, B >+1. Urax, B 9Tom cayual 
NOMHOMBI Py(z; 1, Q4,..., @--1) HaXOATCA BO B3AHMHO-OMHO3HAYUHOM COOT 
BeETCTBHH C COBOKYMHOCTbIO MoJOc T (Pas E), 3aBUCALIMX OT r — 3 HenpepBlE 
HBIX [MapaMe€TPOB, HEKOTOPHIX IeJIOUMCJICHHBIX MapaMeTPOB J[ByX HeMpepbiBHE 
MapaMeTpoB a@ H O, YOBJeTBOPAIOWMX HepaBeHcTBaM (5). Ouesnyuo, 


P, (2) = a"E cos =) : (€ 


rye o (2) — bynkuna, oToOparkaroulad cbyHameHTanbuy o6sacth F (Pp; E 
Ha losynonocy T (P,; E). : 

3) a=—I1, B<-+1. B srom enyyae nonunom P,(z; 1, a4,..., Ap 
oOmlero NomowKeHuA uMeetT Ha [—1, 8] n—r-+3ToueK yksioHeHHaA. Cool 
HOWeHHA (3) NepexonAT B 


WM MNOJIMHOM 


Pate) (rd) Pa (Be) ° 
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umeet Ha[—1, +1] n—r-+3 ToueK yxnonenua — 1 <b < = ee aes 
<_ +1. Ouepuzno, 


ae So a 2 pv S 
Pa(e)=(—3*)' Pa(ppge—paa) fen <$<th = 
| Hao6opor, ecu P, (2) — nommHom Buya (8), To P, (2) HaumeHee yKuOHAeTCH 
Ha [—1, +1) uw «a=—1, B>+1. B 970m cayuae nonunomel. P,(z; 1, 
Qy,-.-, Gry) HAXOJATCA BO B3AMMHO-OJHOSHAYHOM COOTBETCTBHM C COBOKYIHO- 


CTbIO Mosynonoc T (P,.; EF), 3sapucamux or r—2 HelpepbIBHBIX MapaMerTpos, 
| HEKOTOPbIX WeJIOUMCICHHBIX WapaMeTPOB M HelpepbIBHOrO Mapametpa B, yjoB- 
| JeTBOpAIoWero HepaBencTBy B (8). OueBuyHo, 


ie {2 Beret 
Pale) (st ie Ecos9 {p> 3? epi) (9) 
re (2) Lh ss P (Pas E) ua T (Pri E). 
| 4)a<—1, 8=+1. B 970m cayuae 
_ (l1—a\+ 2 1+ a 
Pate = (G4) Paley —$ 48) W 
toe P (z) —nommnom, umewmuli n—r-+ 3 Trouek yKnoneHua —1 < §& <.. 
eG eae <-+1 Ha [—1, +1]. Cuaegosartenbuo, 
» YAS at 4 2: 1+ta 
Pr(2) =(—5 J’ Ecos (>= 2-74), (11) 
re p(z) orobpaxKaer F (i ae E) Ha T (ioe E). 
4. IIpu z—>oo lim a == (cm. (*)). Tak kak Inw (z) = —ig(z), To 
547 
AJA ykOHeHHA E MbI noujyyaem B cayyae 1) cregyiomly!o Popmysy: 
In E = lim[nInz + ig (z)] + In2. (12) 
Z>00 


ms 
B cayuyaax 2), 3) uj4) no sto dbopmyse onpegenaetca E, cooTBeTCTREHHO: 


a 


Baa, E=(“SF/2, B= (=*)'2. (13) 


5. Ilonynonoca T (P,; E) NOMHMO HempeppiBHbIX NapaMeTPOB 3aBHCHT OT 
HeKOTOPbIX KOMOHHALLMH WeOUMCJIeHHEIX NapamMetTpos. Ilogcuer noKka3biBaer,. 
yto uncuio M(n; r) TakuX pa3JIMUHbIX KOMOMHAHH B CJlygae |) paBHO 


M (nj r) = » Pp & ry as a fic a ey) (é ities © Ri,mpt2qtqn (14) 


P,91,92,0,m i q2 
re 1<p, OSH, OX G2 (ecam p=1, TO G2=0), OM m<! u 
pt+2q1.+42+2l=r; (15), 


3yecb 2q,— uncno pyr 6’ Ha (—1, +1), a gg—u4MCAO OcTabHbIx pyr 6’. 
Benuunua R onpesenena cbopmysamu (3) mu (4) us (*). 

Cnyyau 3) u 4) pasauuHbl, nosTOMy OOUlee YMCIO pa3s/IMYHbIX WeMOUNcJeH- 
HBIX KOMOVHAILMM, OT KOTOPbIX 3aBHCHT MOMHOM P, (z; 1, Qy,..., Ar—1), PaBHO 


M(n; r)+2M(n; r—1)+M (a; r—2). (16) 


Tipu gi= go= /= 0 bynpamentanbHaad OOnacth F(Pn; Q) cBoquTca K Bepx- 
Heli moulynockoctu, a 7 (Pn; E)—x monynonoce c ocHOBaHHem [— nx, QO], 
pasOuTbimM r—1 pa3pesamu Ha ¢ OTPe3KOB, H3 KOTOPBIX OMMH HMeeT JWIMHY 
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(n—r-+1)zx, a octanpupie r—1 orpeskoB Kab Jnuny x. PyHKuna ¢ (2) 
B 93TOM Cylyyae BbIpaxkaetca copmyso UIBapna — Kpucropdena 


e(@)=—in | SET 4 tn), (17) 
1 Il [@—e) @—4)* 


J=1 
ecw WHTepBan [cy,d,] copnagqaeT c [—1, + 1) ug Ca <ey << 2 <. Ce 
<d,, dj <& <cj4,. Konctantni c, d, § HaxoMATCA M3 COOTHOIMeHUH 


q; ej Cj4+1 
n\ tz) (decent — 1). le eee Vl @ az = \ | f (2) |dz (18) 
@ af oi | 


Vu PpasJIOKeHHA B OKPC€CTHOCTH TOUKH Z = ' CO . 
2 ye 4 
—(ig(2) +nInz Ing) =In (1 $94 S44 = e o(=) . 


OnucaHve onpeyenenua 9 (Zz) B oOmlem cnyuae, Kora 2g, 4+ gy + 2l/=£0,} 
MbI OlyCKaeM 3a OTCYTCTBHeM MECTa. 

6. IIpumMeppu. Paccmotpum r=1, 2, 3. Vutepec mpeycTaBiseT JIE 
cnmyuah a=—1, B=-+ 1. 

I. r= 1. B 9rom cnyuae, p= 1, gu=0, daa 0-17 — 0 ee In 
Ilonynonoca T He 3aBHCHT OT TapaMeTpoB HM He HMeeT pa3pe30B, F — nouy- 
MuIocKocTb; (z) oTodpaxaet F ua T tax, uto [—1, + 1] mepexogur Ff 
ocHopaHve J [—nz, O]. Ouesugno, ¢ (Zz) = narccosZz. 

I. r=2. Hs p+ 29,419g,--21=2 cneayer p'=2, Gg, = G2 —" ae 
(9 =qi=1 s3anpemeno); M (n; 2) =2. F—nonynaockoctb, nonynonoca T. 
3aBUCHT JIMIb OT OHOrO TlapaMeTpa JIMHbI paspe3a C OCHOBaHveM M00 Ef 
Touke —nnz-+(n—1)zr, nu60 B ToukKe —az+n. IlycTb, Ana onpeyesen- 
HOCTH, HWMeeT MecTO HepBbli cayualt. Torga w(P; FE) cocTtouT “43 OTpe3KOE 
[le Seabee ds a oo 


z 


' (z— &) dz 
°@=" \ 7a Gao pane tee 
= 
Kouctantet c, du§ onpemedatorca us (18) u n(c +d — 28) = — 2a, ;InE =| 


Pe = (x—c) (x—d)]'/2 


d : 

Ill. r= 3. Us p+ 2q, + go + 2l = 3cnenywr cayyau: 1) p = 3, g, = Go=! 
=1=0; 2) p=2, @ =!=0, qgz=1; 3) p=1, gq =1, qza=1=0; 4) p= 
1=a=90, /=1, m=0; 5) p=1, a=q.=0, l=m=1. M(n; 3yeE 
=f. 9. 
7. Awnasoruquo  pemlaerca 3salaya O NOWHHOMe, HauMeHe4 
YKIOHAWMULEMCA OTHYAA Ha HeECKONEbKHX B3aANAHHEX HHI 
TepBasdax, C JIOObIM YHCAOM CTapmuXxX PUKCHPOBAHHHX KOdGE 
PUMMCHTOB. 
TOT MeTOJ, MpHMeCHHM M K pellieHwiO s3afauy O HAMMeHee YKJOHAL 
lOULeMCH OTHYAA NOMMHOMe, KOrfa 38afaHbl He cTapmue § 
KOIPPUMNEHTOB, a MWOHE rf <$MHEHHEIX COOTHOWeHH | 
MexXy KOIPMPUUNeEHTAaMH NMOMHHOMA. 


dx+In 2+-nInd. 


Iloctynuso 
27 V 1959 


UMTHPOBAHHAS JIMTEPATYPA 


TI. JI. Ye6umes, Sur les questions minima..., 1859 r., Co6p. cou., 2, 1947, crp. 15¢| 
2 E. HW. 3020Tapes, O6 ofHoM Bonpoce oO HaMMeHbUINX BemuunHax, Jlucceptauna, 1868 r} 
Co6p. cou., 2, B. 2, 1932, crp. 130. * H. WH. Axuesep, Usp. Kas3ancx. (pH3.-mMaTeM. o6ur | 
3, B. 2, cep. 3 (1928). 4H. H. Metimau, JAH, 180, Ne 2 (1960). 


506 


oxnayn Akagemun nayr CCCP 
1960. Tom 130, Ne 3 


MATEMATHKA 


tO. f. PEWIETHAK 


Ob OXHOM JIOCTATOUHOM MIPH3HAKE HEIMPEPbIBHOCTH 
OTOBPA)KEHHS MO TEJIBAEPY 


(ITpedcmaezexo axademuxom M. A. Jlaepenmoessim 16 X 1959) 


Ilyctb y(x) = (y1 (x), Yo (x), . - . , Ym (X)) — HeMpeppiBHOoe oToOpaxenue 
oTKpbITOH oOnacTH M  B n-MepHOM 9BKJIMJOBOM mpocTpancTBe E£” 
3 m-MepHoe mpoctpaxctso E”, m>>n. Tosopum, urTo y(x)EW) (M), ecau 
‘akyat W3 cbyHKuuH y,(x), R=1,2,...,m, umeer B M _ o6o6menHbie 
 empicuie C. JI. Co6oepa (+) vacTHbIe mMpousBoyHbIe NopsaKa /, cymMMupyempie 
‘a m1000M komnakte F Cc M. Ilonaraem 


Mayle S oe a: 


71 j=. 


jipitycth Q(x), 7) — wap |x —x,||<cr, S (x, 7) — edhepa |x — x, =7 B E*. 
{lia MpoH3BOJbHOH H3MepHMOH cbyHKUMUM A(x) > 0 nouaraem 


Viiscer = \\ Dal’? dy dey 
Q (x, r) 


Eee eG) acc, 
S(x, r) 


fe do — 9sleMeHT viowlagqu ccdeppi S (x, 7). 

Oro6paxenue y(x) oOmactu MCE” wazpipaetch oTOOpaxKeHHeM 
Hacca I(k), O<R<1, ecu gaa Beakow Touku x€M upu (O0<cr <1, (x)), 
fle ry (x)—paccTtosvHHe x JO rpanuubl M, umMeeT MecTO HepaBeHCTBO 


(Fi Gl nk)” rena le (1) 
qe A(x) = A(x; y), a Op. — Momayy cceppi S (0, 1). 
Teopema 1. Ecau omo6paocenue y (x) GI (Rk), mo Ona ecakoz20 KoMNaKm- 
woeo mnoocecmea F CM npu x,€F, x,€F 


ly (X1) —y (2) |< A x1 — Xe, 


be eenuuuna A saeucum moaoko om d= a ry (x) u om 
x€ 
n 2/n 
[Mean = (( \p. (x) |e dxn) ; 
F 


Noxa3atTeupcrso. IIpumensa nepasencrso Tebyepa, noy4yHM 


PS (x, r) = (| ; [h (x)|"” a" ( de) = eae een ee 
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Orcioga, nogctaBiad (2) B (1),, NolyaumM: . | 


aVa(xX@) 
Pele sdr ck 


_ —nkV, (x, r) > 0. cc 


YmuoxwKaa O6e yacTu (3) Ha rt" yw wutTerpupya no r OT ry fHO TF 
O<f1<fo< ry (X), NOyYIMM 
Vi(% 72) Va 1) 0 
ree me aie 


Orciona Nomyyaem, uto mpu O<r<d, ryed= su ro (x), 
‘ x! 


Vi (x,d . 
V2 (x, 1) Se ie % (. 


rae A 3apucuT TompKo oT d u oT |AIL,,.~F). Hat ocHopannn Teopemp! Mo} 
pes (2) orciofa M BbITeKaeT CIIpaBeANMBOCTh YTBepKeHHA TEOPeMHl. 
OrmetuM HeKOTopble UpvoxeHHa Teopempl 1. A. IT. Curanospim (| 
jlokasaHa TeopeMa oO CyYIeCTBOBaHHH MMHHMYMa B Kvlacce HelpepbiBHb 
° 1 
mopepxuocteli x(u, V), UpHHaliexanux W2(Q), AByMepHEIX yHKUMOHAaA( 
BapHallMOHHOrO MCUMCJIeEHHA Bua 


J (x, Q) = \\F (% Xe X Xen ao, i CA 
M6) | 


rye Q—xsBampaT (OQ ul, OSv<1); dyxHKuna F ynopnetBopseT Hek 
TOPbIM YCJIOBHAM, B YaCTHOCTH JI BCeXx (x, a) 


0<mllall< F (x, a)<Ma| 


(m u M— noctosuuple). B xoge JoKa3aTenbcTBa STOH Teopemp A. T. Cur} 
JIOBbIM YCTAHOBJIEHO, YTO NOBEPXHOCTb, peaH3yIolWlai MVMHMMYyM B_ Halll 
m 
™M 
Orciofa Ha OCHOBaHHH Teopembl 1 nosyyaem culenyIouly!o Teopemy 
Teopema 2. Ecau dynkyua x(u, v)EW2(Q) peanusyem munumi) 
ynkyuonana (5) 6 ycaoeuax meopemot A. I. Cueanoea, mo ona ydoe,} 
meopsem enympu Q ycaoeuio Teavdepa c nokasamenem k = m/ M. 
Ilyctb m=n. OtToOpaxenne y (x) HasblBaeTCa KBASHKOHMOpMHH| 
ecJIH: 
a) y (x) — Tonomornyeckoe oToOpaxeHne; 
6) BekTop-cbyHklHaA y(xX) MMeeT HeMpepplBHEIe TepBble MpoHsBoyHt 


TCPMHHOJOrHM, IpHHalwexuT Ksaccy J ( 


dy (x) /Ox", R=1,2,...,n, w aKoOnaH oTOOpaxeHuA 
O (Yt, Yas ++ +» Yn) 
J (x) = O (X41, ¥2,--.,%,) a0 


npH Bcex xe M, ' 

B) CyllecTByeT MocTosHHaa g >>1 Takas, 4TO WIA Kao TouKu x €} 
oToOpaxkenve y(Xx) MpeoOpasyer OeckoHeyHO Maslyio cepy c ueHTpom 
6eCKOHeEYHO MaJIbIM SMMNCOHA, y KOTOpOrO OTHOIIeHHe HavOonbUei uv HE 
MeHbIlleH MOMyoceH He NpeBOCXOMUT q. 

Uuco gq HasblBaeTcA KOSPPULHEHTOM KBa3SHKOHMOpMHO| 
oToOpaxeuua. Jini KBa3HKOHPOpMHBIX OTOOpaxeHHH, KaK M3BecTH) 
HMe€e€T M€CTO HepaBeHCTBO 


[h(x y)I"? <[k (@)I*" 7d (x), ] 


rge k(q)<(0o 3aBHCHT TOJbKO OT q. 
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JleMMa. Beakoe Keasuxonqopmnoe omobpascenue npunadnencum Kaaccy 
[Rk (q)1. 


WokasatrenpetTBo. Brsenem B M merpuky c sMHeHHBIM 3eMeHTOM 


ees oy oy ; 
dS? = dy® = ps By bee Y), & 8 = Fe Ge (8) 


bTa MeTpHKa 9BKIUJoBa. I]nomayn Fy(S) u o6bnem Vy(Q) BHYTpeHHeH O6sa- 
TH Q, H3MepeHHbie B MeTpuKe (8) ANA raaqKoi 3amKHYTOM MoBepxHocTH 


5c M, yaoBpnerBopswT u30MepuMeTpuyecKoMy HepaBeHCTBY 
TFy(S)V Sn ona Vy (Q)] (9) 


SametuM, uTo oOtem Vy(Q) o6nacTtH Q paBeH uHTerpamy sakoOnvana J (x) 
fio oOnacTu Q. 
-Paccmotpum B M metpuKky 


dS? =) (x) y) (dx. x3). (10) 
Miia BCeEX X H MNOOBIX d%1;...,.dXp 
ds; = ds’: 


3HaUHT, TvOllaqb MoBepxHocTtu S B metpuxKe (10) He Meubllie ee Mmoulaqu 
#8 MetpuKe (8), T. e. 


| (Ode > Fy (S), 


S 


rye do — asleMeHT T0MaqH B OObIUHOH 2BKIMAOBOH MeTpuKe. Ha ocHopaHuu 
(9) orctofa cieqyerT 


{\ Dd (ae) 1 de" Sal one {\\ J (x, y) dx|" > 


Ona Pay (\ Py dx)", 


IITlocu1enHee HepaBeHCTBO, KaK OYCBHHO, HM OOosHayaeT, 4TO y (x) EJ (A). 

V3 meMMbl Ha OCHOBaHHM Teopembl. | BbITeKaeT CulIeqyIOllad Teopema. 

Teopema 3. Keasuxongopmxole omobpancenun c Koapmuyuenmom Keasu- 

I\Koncpopmnocmu g wapa Q{|x|<1} 6 ceOa na ecakom KomnakmHOM mHoO9Ke- 

icmee F — Q(0, 1) yoosremeopsiom ycaoeuio Tensdepa c nokasamenem, 3a6u- 
UUM MOALKO OM q, U KOSpuUyUeHMOM, saeucALyUM moAoKO om q, F. 


Tlocrym“sio 
9X 1959 


LIUTHPOBAHHAH JIMTEPATYPA 


| 1¢C. JI. Co6ones, Hexoroppie npHMeHeHvA (byHKIMOHaMbHOrO aHaslH2a B MaTeMaTH- 
Haeckoit pusuxe, JI., 1950. 2 C. B. Morrey, Multiple Integrale Problems in the Calculus 
Hof Variations and Related Topics, Univ. Calif. Publ. Math. 1943. 3 A.T. Curaaos, 


| Yon. matem. Hayk, 6, B. 2. 16 (1951). 
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Jloxnagn Akanwemuu way CCCP 
1960. Tom 130, N 3 


ll. C. COJITAH 


O PA3MEPHOCTH TIPOOBPA30B TIPH OTOBPA)KEHHU 
KOMITAKTOB B MOJIHSAPbI 


(I1pedcmaeaeno akademuxom IT. C, Anexcandposeim 12 VIII 1959) 


Ilyctb f{ —HempepbiBHoe oTOOpaxeHwe KomMakTa X B 9SBKJMOBO Mpo 
ctpanctso Y, dimY<dimxX. Torga (') ckouJlb yroHO MaJIbIM cCyBKrO 
oToO6paxkeHua f MOXKHO JOONTHCA Toro, YTOObI NOHbIM Mpoodpas 060K TOUKI 
y¢Y ume pa3mMepHoctb <dimX—dimY. Ecnu xe Y — mpou3Boupupll 
MOMayqp, TO Meo ycnoxusAetTca. Ilyctb, HampuMep, Y cocTouHT H3 JBy2 
A-MePHbIX CHMIVIeKCOB C OAHOM OOMeH BepluMHOH y, a X — cepa (dim X Sn) 
Torga, ecmu f[: X->Y —Takoe HelpepbIBHOe OTOOpaxKeHHe, YTO MHOKECTB( 
f (X) cofep2xxuT BHYTpeHHHe TOUKH OOOMX CHMIIJIeKCOB, TO MpooOpas TOUKH 1 
WMeeT pa3MepHocTbh > dim X — 1 (Tak Kak OH pasOuBaeT cipepy), H HHKaKHN 
MaJIbIM <«IIeBeJIeHHeM) OTOOpaxeHuA f MOHH3HTb STY Pa3MePHOCTb HeJIb3H 
Takum oOpa3omM, K uucny dimX—dimY npv6aBnaerca B WaHHOM cay4at 
yucio dim X — 1. Boo6ure, kK pa3Hoctu dim X —dimY mpuOaBasetca HeKo: 
Topoe uNCIO y,(y), 3aBHCAee OT CTpoeHHA NlomMaypa Y BOmM3M TOUKH 1 
(cm. (OPMYJIMpOBKy OCHOBHOHM TeOpeMpbt). } 

Ilyctb P — HeKOTOpHIM TomMaAp My — ONpeseNeHHadA Ha HEM LWesOUNCJeH- 
Had HEOTpHlaTeJIbHad (PyHKUMA CO 3HayeHHAMM < dim P. O6o3HauuM uepes M;, 
i=0,1,2,...,dim/P, mHoxecTBo Bcex TOueK xEP, ANA KOTOPHIX x (x) Di. 
®ynkuu1o y (x) HasoBem RedekTHOH, ecu: |) sce M; 3amKuHyTbI WH 2) Aas 
mo6oro oTo6paxkeHnua 9: Q->P, rae Q—nonnaaqp pa3smepHoctu > dim P. 
uw s06oro 7 >O cymlecTByeT TakOe oToOpamenve ¢: Q-—>P, uto p(o, b)<7¥ 
x dim(>*(x))< dimQ—dimP+y(x) gaa mo6oH tTouxu x€N;(y) = 
=M\U (Miss, 4), roe U (Miss, 4) ecTb N-OKpecTHOCTb MHOXecTBa M;4, B NOAM: 
ape P. 

Teopema l. JI]ycmo y (x) —Oeq@exmnan dynkyua, 3adanHasa Ha noau- 
a90pe P; X —xHeKomopolli Komnakm pa3meprocmu n> dimP. Toeda, KaKoeo 
Oot HU OblAu omoOpasteHue f:X—P u «wucaoe>O0, cywecmeyem makoe 
omobpancenue g:X-—>P, «mo o(f, g)<ce u dim(g+(x))< dim X —dimP + 
+ x(x) Onn aroboti mouku x€P. 

JLokasareabcrTso. Ilocrpoum nocueqopaTebHOCTb f-MepHbIXx CHMIVIH- 


IMaJIbHBIX pasOHveHuh {K;} B BE" sp nsioulxca HepBaMH Bce Goulee MEJIKUX OT- 
KPbITbIX MOKPbITHH KOMIakTa X, HW MOCJe(OBaTesIbHOCTb HENPepbIBHbIX OTOOpa x*xey 
HM ; : Vi P, rye {V;}— yOniBatonlad Moc se qOBaTebHOCTb OTKPbITHIX MHO2KCCTB 
2. ay 
npoctpauctsa Et! mpyuem V;> |K;|. Bapuuerrpuueckue oToOpaxenus 
(cm. (*), erp. 208) X-—>|K;| mbt Oyzem o6o3Ha¥aTb 4epes o;,i=1,2,..: 
QuemenTp! K,, Vy, $, Mbl BbIGepeM MPOH3BONbHO, MOLYHHYB UX eHHCTBEH- 
HOMy ycuoBHto: p (fi, $1° 91) <e/2. TyerTs Ki,..., Ky; Vi,.--,Vs; Oi,-c0ee 
ye TlocTpoeub! (v > 1). Ilyctb, KpoMe Toro, HHAYKTHBHO ompeyeseHbl HeKO- 
TOPbI€ MOJOKMTEbHBIE HCA Wy, Wo,...,y4. TlonoKHM, YTO y= 


S Oy, Ws Oy 4 6 
gyt2? 5vH1? oy? cena 33 YW BbIOepeM HAaCTOJIbKO MaJloe NQJlO2KUTEJIb- 


= min ( 
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HHOe =v, YTO p(y), W(y’))<m mpH p(y, y')<y(y, y’EV\). Tenepp 
qpnoepem HaCTOJIbBKO M€JIKO€ OTKpbITOe TOKpbITHe KOMNakTa X, uTOObI ero 
TEP: KOTOPbIM Mbl IpHMeM 3a Ky4,, MOXHO OplsIO peaM3s0BaTb BV, ()(|Ky|, yy) 
i YTOObI IPH 9TOM ObIIO p(y, P41) < ‘yy (MOCTpOeHHe TaKHX HepBOB CM. B 
|HOKasaTedbcTBe TeopeMbl 3 B paboTe (%)). Tak Kak y (x) — qedbeKTHad (byHk- 
aa, TO CyulecTByeT oToOpaxeHne S41: |Kv41|—P, yqoBnerBopstomee ycuio- 
HBMIO pe (dy (y’), 41 (y’)) <q, y’ €|Kv4i| w OOnagaioujee Tem cBolicrBoM, 4TO 
dim G41 (x)) <dimX —dimP+y(x) naa mo6ok rouxn x€N;(y), 
Mees | Zeiss dime. 

ITpofomKUM 4, B oTOOpaxenue dy4,;:Wyi,—> P 3ampikKanHa HeKOTOpOl 
oKpectHocTH Wy,; CE “1 nommampa | Ky41|. Torga cymecrByer Takasa oKpecr- 
HocTh Wii, C Wy, nonmsgpa |Ky4,| a Takoe uwicno w,>0, 4ro nowt 
MpooOpas oKpectuoctu U (x, @,) mobo touku x€N;(n) upa oro6paxennn 
via: Wy4,—P gonyckaet 1/2’-noKppitue xKpatHoctu <dimX —dimP+ 
pt x) + 1. CymectByeT, Jamee, Takoe nMolox*KUTeIbHOe WUNCIO $,< yy, TO 


impa p(y, y’)<o, rae y, y’EWr41, Oynem uMerb p (hy41 (Y), Pots (y’)) <<. 
'Tenepb 3a V4, mpamem oxpectHoctb U (| Ky4,|, 6.) Wri M Vy mommagpa 
|Ky4i|, a orodpaxenne $,,, Gy eM paccCMaTPpHBaTb TOJbKO Ha 3TOM MHOXKECTBE. 
TakuM oOpa3om, mocieqopatembHocTH {K;}, {V.}, {¢;}, {,} HHLYKTHBHO 
{ MOCTp OcHEI. Ilpw 9TOM MbI MOX%KeM MpeAnosaratbh, YTO BbIMOJIHAIOTCA YCJIOBUA 
((a) — (Hu), HcNOb30BaHHble IPH OKasaTesIbcTBe TeopembI’ 3 B pa6oTe (3). 
| Torna nowueipp |K;| cxoqatci K HeKOTOpoMy KommaKTy X’, a oToOpaxe- 
| HHA ~; —K TrOMeoMopdHoMy oOTOOpaxKeHHto © KOMMaKTa X Ha X’. 
HerpyaHo BuyeTb, Jamee, 4TO AA m060H TouKH xE€X’ uw AAA mMO6OrO 


|i <Cv BbIIOJIHCHO HepaBeHCTBO 
p (dy41 (x), by (x) <@;,/ 2", 


‘M3 KOTOpOrO cyIeqyeT, UTO OTOOpaxeHHa $;: X’'— P CXOAATCA K HeEKOTOPOMY 
|HelIpeppbIBHOMY oTOOpaxeHuIo }: X’->P, yOBJeTBOpAIOULeMy YyCJIOBHIO 


0 (dots (*), (x) <<a (x EX’). (*) 
Ilokaxkem Tellepb, 4uTO oOTOOpaxenve g = b>°¢~: XP —nckomoe. Mobi 
Humeem: lim(d;°9,) =—g. Jlanee, mpw xEX p (bya (Pr4i(%)), (p(X) < 
0 (Peta (Prt (4))), Pv (Pra) + 0 Porta %)), Py (Po (4) Sy Pty = 8/2", 


Takum o6pa3om, 


€ € 
P(br-t1° P41» by?) Se, Va U2 Picea. fiz, 
JOTKYa IpeesbHbIM Mepexoyom nouwyyuaem p(f, g) <s. 
Ilyctb x € P — npou3BombHad TouKa. Tak Kak 0 (x, My(x)41) >0, a ancaa 
% HeOrpaHHueHHO yYObIBaloT, TO TpH ocTaTOuHO OObINMX vy MbIl HMeem 
*€ Nyx) (qv). Tlostomy nosmHpiii mpoo6pa3s oKpectHocTu U (x, w,) mp oTodpa- 


*KeHuH $,4,:Vy4,— P fomycKkaer > -llOKpbITHe KpaTHoctu < dim X — 


—dimP+y(x)-+1. Taxoe »*e moKppiTHe folycKaer mHoxecTB0 ¢$7(x), 
coepxxalleeca (cM. (*)) B yka3aHHOM NosHOM mpoobpase. Ilostomy dim *(x)< 
< dim X — dim P +- y (x). Ocraetca 3ameTUTb, UTO MHOXxeCcTBa g * (x) u > (x) 
| Pomeomop(pur, vOo g1(x) = 4(>1(x)), a ¢—romeomopdusm. Vax, rTeo- 
J pema | yoKa3ana. 
IlepexoquM K MocTpoeHuIo HeKOTOpOM jeeKTHOK PyHKUMH, CBA3aHHOH 
Jc romoTomHyuecKHMH CBOlicTBaMu NomHaypa P. Ilyctp P — HeKoTOpbIH nNomMazp, 
KYCOWHO JIMHeHHO pacnoslox%KeHHbIli B SBKJMAOBOM mpoctpauctBe EF, u x — 
IpOW3BOIbHad ero TOUKa. Paccmorpum B E ciepy Ux C WeHTpOM B TOUKe x 
M HACTOJIbKO MaJIbIM pagluycomM, TO ciepa Ux NepeceKkaeTCA TObKO C TeMH 
CuMMvieKcamu “3 P, 3aMbIKaHs KOTOPbIX COfepxaT TouKy x. IlepeceyeHue 
Byala 


{| 


S,(P) =P 1 Ly SyneM Ha3bIBaTb CPEPH4eCKUM IipeACTaBUTeMeM TOUKH X B M 
Tlonuaap S,(P) u3omopden rpaHule OTKpbITOH 3Be3bl TOUKH x. Uepes r (x) 
Oylem O603HauaTb MaKCHMaJIbHOe M3 TaKHxX UMCe 7, ATO AMA BCexX ocTa 
TOUHO OM3KHX K xX TOUeK y&P nomuagp S, (P) acbepHueH B pasMepHOCTAy 
<r (nox acibepwunoctTbio B pasMepHocTH O MBI NOHHMaeM CBA3HOCTD). 
Jlemma. JTycme Pu Q—06a cumnauyuaacnolx pasduerua, pasmepHocmt 
S uw nN CooMeemCMbEHHO, NpUNeM CmeneHb mMenKocmu pasbueHun P meHowe 6 
O6osnauum uepes M,, My,...,Ms—1 nodmnoocecmea noausdpa P, nocmpoex 
Hole Onan yHKyUU y,(x) KaK ykKasaHo ebuue. Tonos%Kum, Oaaree, ? = 
(i =0,1,...,8—1) u o603nauum uepes L; oOdeOUNeHUe BCEX BAMKHYMIX CUM 


Koney, |: Q—P—npoussorasHoe nenpepolenoe omobpaocenue, 1, k — yeAbbi 
uucAd, YOoenemeopsrouue ycaoccuum OKR<s, ONIi<k+1. Toeda cywe} 
cmeyem MaAKOe CUMNAUYUANbHOe NOOpa3sdeneHue OP pas6uenun Q u maKkor 
CUMNAUYUAAHOe OMOO paocenue 6: QP +P, «mo evinoanenbl ycaoeun: 
1) 9 (Ff, fe’) <2 (ks +s +i) 8; | 

2) dim fy’ (T) >dimT —n-+j, ecau T—makoti (omxpoimerti) cumnserd 
pasbuenia QY) amo: FO (TY MiayN ees GS Dee) : | 
3) ecau T — maxoti (omKpolmeltt) cumnaeKc pasbueHun QQ, umo fp (T) ch 

CH eS aaC ¥ 
aim ier a arate ag a8 1 npu dim T<n—k+i-—l1, 

dimT —n-+k @ npomuenom cayuae. 


Ecau npu amom camo omo6paocenue f ABAHEMCA CUMNAUYUAAHOLM, MM 
MO2CHO Cuumamb, umo FY =f Ha ecex CumnaeKcax, YOoen»emeopsIOWUX YCAO' 
euam 2) u 3) (m. e. npu nepexode om pa3sbueHun Q K QY makue cumnaeKct 
He NodOpa3sdeAAIOMCA U HA HUX OMOoOpascenue ip coenadaem c f). 

Ilocrpoenve oroOpaxenni f'/) Mbl OyeM MpOBO,UTb TOC se OBATEJIbHO | 
yBeMunBad ungeKchl i u k. pu i=k=O ycnosua 2) u 3) nuKakux Tpe} 
OoBaHHit He HaJlaraloT, M NoTOMy 3a f MO2KHO IIPHHATb COOTBETCTBYIOMLYK) 
CHMIVIMIMAaIbHY!O alllpOKCHMalvlo oTOOpaxenua f (UU CamMooTOOpaxKeHHE, 
e€CJIM OHO CHMIIMIMaNbHO). Jlanee, ecm y2Ke NocTpoeHo oToOpaxxenne f(?t) | 
TO Mbl MO2KeM MOJIOMKUTb ae = f\*tD, Tak Kak IIpH 9TOM BCe yCJOBNa, Kak) 
JerKO BHeTb, BbINOHAIOTCA. OcTaeTcA MpoBecTH fNocTpoeHve oToOpaxe 
Hua [('T), cuuTaa, uro oro6paxenne f nocrpoeuo (0<i<R). 

Ilycth T — orKpeitoili cummuiexc pasMepHoctTu n — k + i, yopseTBopsiomm 
yenosnto fe) (T) C P\ EAST, Tana mo6oit (n—k-+i — 1)-mepHoH rpaHu cum} 
mueKkca 7’ BbINOMHEHO ycoBHe3), unoTomy dim j\ (T)>i. Ecau dim f(T) S>i+1} 
TO Mbl MO2K€M CUHTATb, 4YTO cuMMeKc T He NOspasyeiseTcA mpH mepexon) 
ot Qe x QET) uw uro fi) = ff wa T. Pacemorpum cayuait dim f (T) =. 
M OOo3sHauMM cuMIeKc f(T) uepes t. O6osHauum uepes 3(T) u 3 (a) 
3aMbIKaHHA OTKPbITbIX 3Be3, CHMMIeKCOB T HM t COOTBETCTBEHHO B pa3Oue) 
Huax Qi) u P, uepes SiC BRE 3 (x) — pannus stax OTKPBITHIX 3Be3], a yepe| 
I(T) u I(t) —ux npegcrasutena (1. e. I(T)*#T =3(T), 1@)*#t=3 (z)| 
Tye * — 3HaK KOMOMHaTOpHOro coezuHeHHA). JIerko BuzeTD, uTo f((I1(T)) CIE(T| 
u uTo oTOOpaxenne f(): I1(T)— I(t) romeomopduo (cm. ycnosne 3) B (pop} 
MYJIMPOBKe JICMMBI). 

Ilycrb 6 — mpousBobHad BHYTpeHHAA TOUKa cummueKcos 7. Torga mupa 
mua bx II(T) aBaaeTCA CAMIIMUMaIbHbIM pasOveHHem pasmepHocTH <k—i| 
Tak kak nomuagp II (t) actbepuuen B pa3mepHoctax < k —i (9TO serKi| 
clenyeT W3 cooTHOUeHHA tC Ms_4—, \ Ms_e C P\ LENT na ocnosanni| 
TeopeMbl ['ypesuya u Teopempl (3), cTp. 51 pa6orst (4)), To oToOpaxKenu 
w12, 


Nn): I(T) (t) Moxer 6bITh mpogom«KeHo 8B HeMpepbiIBHOe OTOOpaxKeHHe 
E b*I(T)-> II (<). Mbt mMoxem npegnonaratb, uT0 Q ABIAeCTCH CUMIN JH- 
MaNbHBIM OTOOpaxeHHeM HEKOTOpOrO CHMIVIMIMabHOrO pa36ueHua B 
omManpa bx IL(T) B mpegzctaBurenb IE (zt), mpwuyem sce cummueKcbI upey- 
\raBHteds I(T) Bxozar B pas6venne B nenoxpa3yenenupmu. Bonee toro, 
el MOXKEM TipeqnOMaraTb, YTO CHMMMMUMAabHOe OTOOpaxenve o: B-> II (T) 
- a TOM€OMOPPU3MOM; 9TO BbITeKaeT H3 OKa3bIBAaeMO JeMMbI 
#B TIPHMCHCHHM K OTOOpaxenulo ~: B-—>II(t)) qua Tex sHauyenu i, k, aa 
loroppix MbI 110 HHAYKUMH Mpewmouaraem JemMMy JOKa3aHHOli. 

O6osHauuM Tenepb rpaHHty cumusexca T uepes T. Torna KOMOHHAaTOp- 
oe coequHeHue T * B aBanetcx noxpasyenenuem 3pe3qp 3(T), tpuuem rpa- 
wila 3 (7) sTOH 3Be3bl He NOApaswenaetca. Onpexenum oro6paxenne fT” na 
Bese 3(T), cuvraseroua JT copnayaoulum c fel a Ha B copnayarwulum c » 
| MpowOJKad ero Ha CHMIMeKCb pasOneHna T*B no muuHetnoctu. JlerKko 
MaeTh Tora, uTO ycmoBue 3) ANA oToOpaxenusa f+), paccmarpuBaemoro 


ia 3(T), BpimomHeno, upuuem fi = fi na 3(T). IIpoponax 9TO mocTpoe- 
fue =a = BCeX «= (MW —R--i)-MepHbIX cuMMeKcoB T, A  KOTOpBIX 
lim (f? (Ly) P\ SETSt1, wer na BCexX OCTAaBLIMXCA CHMIWIeKcax NomOKUM 
= fr). Tocrpoensoe oroOpaxenne f+) yqoBnerBopser ycnoBnsam 2), 3). 
pemopue 1) cuegyer u3 Toro, uTo p(f, f+) < 26, H60 KaK oTo6paxe- 
me /, Tak u oToOpaxenne f’+) oro6paxaior 3Be3qy 3(T) B sBe3any 3 (ct). 
(poBefleHHadA MHAYKUMA MW WOKa3biBaeT JIeEMMYy. SaKkJIOUNTeNbHOe yrTBepxJe- 
we JICEMMbI JIerKO MpoBepsetca. 

Teopema 2. ®ynkyua xo (x) = dim P —r (x) — 1 seanemca Oedexmnoii. 
Ota TeopeMa HeMocpeACTBeHHO BBITeKaCT H3 NOKa3aHHOH JIeMMbI TPH 
H—S—1, i=s, ecmu BbIOpaTb 6 HacTOMbKO MavbIM, 4TO p(f, fS_,)<% u 
FS CU(M:, 9). 

| Conoctapaiaa Teopemp | uv 2, MbI NOMy4aeM CJIENYIONLAH pesyJbTar: 

|} OcHOBHaa TeOopeMa. PynkyuA Yo (x) = dim P—r(x)—1 o62adaem 
wedyrolum ceolicmeom. Kakoe Obl HU OblA KOHedHOMepHoltl KOMNaKm X, 
enpepolence omobpaxcenue f: X +P u norowumerbHoe “UCAO &, CYLeECmMeyemn 
HWaKkoe omoOpaoenue g: X +P, umo o(f, g)<eu 


ciint(ge (i din dim Py, (yim a (yd 


Ina aroOol mouku x@P. 

| OrmetuM B 3akJlOYUeHHe, YTO AIA pada MpocTstx nomeqpos P pyHKunA 
) (x) — HaMMenbiaa us (pyHkuni 7 (x), AIA KOTOpbIX CpaBes HBO YTBeEpx- 
HHe OCHOBHOH Teopembl (cp. pHMep, UpwBeeHHbI B Ha¥asle 3aMeTKH). 
BAIAeCTCH JIM (DYHKUHA Y, HAaHMeHbINeH BO BCeX CJly¥adx, ABTOPy HEH3BeCTHO. 
| Tlonpsyioch ca1yyaem BbIpasHTb ruy6oKylo Onarogapuocth B. I. Bowran- 
fomy, KOTOpbIit mpeqox*KH TeMy HacTOALel paOoTb! MH PyKOBOMM elo. 


KummHeBCKHH =rccyapCTBeHHBIii Tlocrynuvio 
_ memqarorHuecKHH WHCTHTYT 1 VIII 1959 
um. WM. Kpaurs 
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THU POMEXAHHK 


9. A. TIEPAKHAHKO 


K BONMPOCY O BOJIHOBOM CONPOTHBJIEHHH TEJIA 
MPH EO KPYTOBOM JABYDKEHUHK 


(IT pedcmaeaeno akademuxom H. H. Apmoboaeeckum 5 XI 1959) 


Ilyctb MpousBOAbHOe TBEPAOE TENO LBWKETCA TOPHSOHATAIbHO MO KPyTOBO} 
NyTH C MOCTOAHHOU YI MOBOM CKOPOCTHIO w MO CBOGOAHOK MOBepXHOCTHIO useal 
HOH TaKeOM %wKuPKOCTH GecKoHeyHOH TsyOunpl. PaccmaTpuBaiorca ciyd 
BYXKeHHA Tesla B Kpyrsom GaccettHe (1), B KpyroBom Kanasie (IJ) u BHe Kpyrac 
uusuunpa (Ill). Mocsequui cayaah BkouaeT B CeOM MH JBWKeHHE Tela B J 
OrpaHvueHHOH XKuAKOCTH co CBOOOAHOK NoBepxHocTbto (III’). Sanaua pemiaer 
B JIMHeMHOM MocTaHoBKe. Kpome Toro, Upemlosaraetca, uTO WBUKeHUeE Tea Tf} 
HCXOMUsIO O€CKOHEYHO JOUITO, TaK YTO B OCAX, CBA3@HHbIX C TeJIOM, TOTeHILE) 
CKOpOCcTelt 2KUKOCTH CTalMoHapeH. 3a MOCKOCTb oxy MIpHHuMaeTca HeBOSM 
WeHHaA NOBEPXHOCTb HKHAKOCTH, a OCb OZ HaMpaBJAeTCA BHHS TO OcH TpaeK 
puu Tela. Cuutaem, ufo MoTeniMart CKopocTel 9, MpH WBuxKeHUN Tela BO 


TpaHM4GHOM X2UAKOCTMU u3BecTeH. OG6bIuHO OH ObIBaeT 3aaH B BHE 
5) 


er (x, y, 2) = \\ Te as, RP = (@—m)*+ (ya)? + @— aed 
) | 


Mckombii MOTeHIMasl CKOpPOCTeH BOJIHOBOrO ABY2KeHHA Oy TeT 


— 8Re y 0 sam —~ Nn) 1An (hn) Gahan) Rn samt) € nea 
n=0 n=0 
1) u (Il); 
Ge A oe hah eaves ole 
—4Re yi SI eins |? \ (h— Ap\rtAn (9) tty (d) Ry (hr e- dh o 
2 0 Wy 
+ riAn (dn) On (hn) Raat) en? | ana (ILI) 


(P o0o3HayaeT TlaBHOe 3HayeHHe MHTerpasia). 
3Sylecb 


[102 n®) REQ aan (0, 
AO) = W104 — 1) ROB) — 8a — nF) RAGA)? gam 
{Ja (ka) + Na (ha)l? ans (III); 


Rar) = fiaOr) Aas OD, 


\Jn Or) Nn (Aa) — Na (hr) Jn (a) nna (ID) uw (ILD, 


Ss 
J ei(r, 9, 0) Ru ir) er ded? ana (IN), 
0 


w?/g Ne — KOpHyv R,, (Ab) = QO; 


}, , 2 — WHIMHApHyeckue KoopAuHaTH; 7, 9, 2) — KOOPAMHAaTbI TOUeK HOBepx- 
ocTH Tela S; a— pajluye unNMHApa uM BHyTpeHHeli cTenKH KaHama; b — pa- 
uyc Oaccelina Hu BHellHel cTeHKH KaHavia. 

Bripaxennsa (1) Maior TouHOe sHauenNe noTeHUuMana BOTH (pH cyenaH- 
BIX TIP ANONOKeHMAX) Ha JOCTATOUHOM yasieHHH OT Tela H, B YaCTHOCTH, 
fia CBOOOAHOH MoBepxHOcTH 2%UAKOcTH. BOmu3u Tea OHH TOX*Ke JaloT xXopo- 
ee NpHOmMxKeHHe, He OGecne4yNBad pH STOM CTpOroro BHITOMHeHUA YCOBUL 
OrekaHua. J|na NomyyeHHaA 3yeCb TOUHOrO sHayeHHs K HalifeHHOMY MoTeH- 
Maly © (1) HyxkHO JoOaBuTb ueH 9’, ompezenaempili us ycnosua 0o’/On = 

—0o/On, Hampumep, B Buze 


CS cers ea ea ee Q 
Ss 


e 


MuterpanbHoe ypaBHeHve (2) xopollo u3yyeHO; erO MO2KHO pellIHTb MeTO- 

OM TOC Je LOBaTeJIbHbIX IIpHOMMKeHUH. 
; o /0 

BowHOBadA MOBEpXHOCTb %KUKOCTH C = — = (Eee B cayuaax (I), (II), 
TakxKe BO BHYTpeHHel O6lacTu (rf <7) B cayyae (III) OyyeT NpezcTaBATb 
OOo BOJHbI, Oerylive MO Kpyry Cc yrloBOH CKOpOCTbIO Tela @ HM MMerIOMIMe 
© KoopwMHaTe ¢ BM cTosuux BowH. Bo BueltHeli xe O6macTH (Ff > 11) 
enygae (II[) wa joctarouHoM yjalleHHM OT TpaeKTOpHH TeJla BOMHOBAA 
OBepXHOCTh OyeT B aOCOJIOTHDIX KOOPAMHaTaX MMeTb BUA 


a(S) 


2r "fe @ 5 , 
) H® (ia) (ha) sin [Apr + 2 (8’ —ot + 9,)], 


ca4(F “ge Dy Tht An (hn) 


n=1 


nq = arg [an (hn) — Hn (hna)] — _ (n — */2). 


Takum o6pa3om, B cayyae (III) B GecKOHeYHOCTh yXOAAT BOMHbI, (PpOHTbI 
KOTOPbIX IIpeAcTaBJIAIOT COOOM apXHMeOBbI CMpasn Bua 


r= — (+ Oa) 


CocrTaBJIAIOlHe BOJIHOBOTO CONPOTHBJICHHA B paccMaTpHBaeMbIx CJIYWaAXx 
BBIYHCJIALOTCHA TO (popmy.laM: 


ce — oo \\ ep as, Y = po oes 
S 


(a, 8 — HanpaBasatoulue KOCHHYCbI HOpMaJIM K S m0 OcAM OX H OY). 
[lyctb, 4a mpumMepa, Teo uMeeT cbopmy ciepbl pamuyca Cc. Torga c 


yueTom o” Mosy4uum 
3% 515, 


ree ee SOS Gan — MSA Oe yet ee 


n=1m-=0 yas (I) wu (I 
Y=0; 
2a n°P \ (Kp AORN oe 
n=1 0 


naa (IID) 
Y = —4n%c8pw? >) thaAn (de) Ra (hal) Rn (dnl) 2” 


n=) 


(l, 0, A — KoopauHaTbl WeHTpa ccpeppl). 
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M3MEPEHHA PAAHAILMM MPH MOJIETE 
BTOPOHM KOCMHYECKOH PAKETHI 


Annapatypa ANA uecieloBaHHA palwalluu, YCTaHOBJIeHHaA Ha BTOpol co- 
}eTCKOM KOCMHYCCKON pakeTe, cTapToBaBuel Ha JlyHy 12 cenra6pa 1959 r., 
pecJleLoBaJla Web NOJLYYCHHA HOBbIX JaHHbIX O BHELWIHEM paHalWOHHOM Mosce 
eMJIM, PerHCTpalHH KOCMHMYeCKOrO H3JYYeHHA Ha NVYTH OT Semau No JlyHpl, a 
ak Ke OOHAPYXKeHUA JIYHHOFO paquauMOHHOro Mosca, ecu TaKOBOl CyUeCTBYeT. 

KouuuectBo mpuOopow H oObeM H3MepeHHii Opin yBeMUeHbI NO CpaBHe- 
uo C epBol KocMHYeCKO pakeTok (1). Kpome Toro, YacTb perncTpupyroulux 
i3yYeHHA MpvOopoB Oplia ycTaHoBJIeHa BHE TepMeTH3HPOBaHHOrO KOHTEli- 
fepa (Ha paccToAHHH 56 CM OT ero MOBEPXHOCTH), YTO NOSBONHO 3HaUHTebHO 
YMCHbIUHTb SKPAaHHPOBaHHe 9THX MpHOopos. 

Becb KOMIMWIe€KC U3MepuTesbHOH ammapaTypbl CocToAa u3 6 ragopa3spAaHbIx 
YETUHKOB HM 4 CILMHTHJIJIAIWMOHHbIX CUCTUHKOB. 


BuHyTpH KOHTeHHepa Obl pacnovo*Kevbl ciemywune mpu6opyi: 

I. Ciwnradisiwonnpli cuerunk A (feTeKTop—unIMHApMueckui KpucTa loqucTroro Ha- 
pHa pasmepom 39,5 « 40 mm). Stor mpHOop perucTrpupoBad mouHyIO NHOHM3SalMIO, CO3aBae- 
ylO HOHHSYIOWIHM H3J1y4eHHeM B KPHCTasWIe, H TeMI CUCTa HMIYJIbCOB, COOTBETCTBYIONLMX pa3s- 
HYHOMY SHeproBEseennio B KpHcTamie: >60 K9B3— I nopor; +600 x98 — JI nopor rw 
3,9 Mas — III nopor. 

2. Tasopa3paqubli cuetunKk 4 c padounmu pasmepamu | X 5 cM, OKpy?KeHHbIii OMOmHH- 
ICIbHBIM 9KpaHOM TOmUMHON 1,5 MM Megu. 

3. Tasopaspaqupii cuetuuK 5 c paOounmu pasmepamu | & 5 cM, OKpy2KeHHbIii JOmOmHN- 
}CIbHbIMH 9KPaHaMu 3 MM CBHHIa HW | MM aJIIOMMHHSA. 

OTH TpH MpHOopa HaXOAMINCh BHYTPH aIOMMHMeBOH OOOMOUKH ToMMMHON | r/em?. Kpome 
oro, okom0 20% nomHoro TemecHOrO yruia OblIO 3aKPbITO TOMMMHAMN BemecTBa ~ 10 r/cm?. 

Bue KouTeituepa OpluiH yCTaHOBJIeHbI Cezyiouiue mpHOopni: 

4. CuMHTHAIaAuMOHHBI cueruuk B (gerexkrop — uHIMHypMueckuH KpHCcTam. HoqucToro: 

aTpuxa pasmepom 39 x 40 mm). Stor npu6op peructpupoBad NOMHyIO CO3aBaeMylo B KpHCTaJd- 
€@ HOHM3allMIO HM TEM C¥YeTA HMNYJIbCOB, COOTBETCTBYIONINX Pa3JIMYHOMY SHEPFOBbIAeMeHHI0 B 
puctanme: >45 x98 — | nopor u >450 x38 — II nopor. Kpucrama storo cuerunka Obld 9Kpa- 
UpOBaH asiOMMHMeM TOmMMHOM 0,8 r/cm?, a OoubIMM KOMMYeCTBOM BeLKecTBa (fo 10 r/c?) 
PIO 3AKPBITO JIMMWb OKOMO 5% MOMHOrO TeecHOrO yrula. 
5. COHHTHIIAMMOHHEIM cueTunk B (qeTeKTOP—KPpHCTaJ HOAMCTOPO We3HH TOMMHHOH 3 MM, 
HameTpom 30 MM, CO CTOpOHbI CBOOOAHOFO MpOCTpaHCTBa 3aKPBITbIM COEM aJIIOMMHUA TCAULH- 
of 1,2 mr/cm?). IIpu6op perucrpupoBad CyMMapHYlO HOHM3allNIO, CO3faBaemylo B KpucTame. 
6. Tasopaspsaqupili cuerunk | B skpaHe TomuMHOH 3 MM CBHHIa Moc | MM asIOMHHMA C 
KOWIKOM mlouaqb1o 0,28 cm?. 

7. Tasopaspsqupiit cuetunk 2 B TaKOM xKe 9KPaHe C OKOWKOM MIonaqbIo 1,6 cM?, 3aKpbITHIM 
CqHOH Combrok TomMHHOK 0,2 MM. 

8. Tasopaspanupili cuerunk 3 B TaKOM 2K 9KpaHe C OKOUIKOM MIomanbio 1,6 cM, 3aKpbITbIM 
e€qHOH dombrou TomuAHOH 0,5 MM. 

Kpome 10ro, oKowku cuerunKos 1, 2, 3 Obit CHAapy2XKM 3aKPbITLI aJOMHHHeEBOH (oub- 
ol TommnHot 0,2 mm. TomuuHa creHoK BCeX CueTUMKOB cocTaBsvia O00 Mr -Ha 1 cM? He- 
WaBerouleH cTaJu. 


Cueruuxu 2 u 3 padorasin TOJbKOB 30HE BbICOKOM HHTeHCUBHOCTH. [locse 
BIXOJa H3 92TOM 3OHbI COOTBETCTBYIOWIME KaHaJibl TeJIeMeTPHH ObWIM HCHOJIb- 
OBaHbI Aid mepeqaun uHcopMalun O TeMNe CueTa B CILMHTHIAWLMOHHbIX CueT- 
ukax (I nu II noporn). YKa3aHHoe H3MeCHEHHE IIporpaMMbl H3MepeHHH Mpou3- 
OMWJIOch pH oMmpeteteHHOl MHTeCHCHBHOCTH H3JlyueHHA, AIA Yero BHYTPH 
OHTeliHepa Obit pacnosoxKeH ele OAH CYeTUNK (6€3 JONONHHTEMbHOrO 9K pana). 
epekOUeHHe MporpaMMbl Oplulio HaCTpoeHO Ha TeMI cueTa 3TOrO CYeTHMKa 
Kolo 500 umn/cex. QiiekTpoHukKa BCeX MpHOopoB OblJia BbINOJHeHa C MO- 
OllbIO oJ yMpoBOAHHKoB. Paspewiaroulat ClocoOHOCTh NepecuerHbIxX CXCM) 
AUCKPHMUHAaTOpOB cocTaBJaAIa 107° ceK. 
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B aHHOH cTaTbe YaCTHUHO M3JlaraloTCA pe3ybTaTbl NpeABapHuTebHO 
oOpaOoTku U3MepeHHH B WHTepBasle paccronHHH 9-120 ThIc. KM OT IWeHTP 
3eMJIM WM Ha MpWJIYHHOM yyacrKe, HaynHas oT 40 THIC. KM OT NoBepxHocTH JIyHb 

l. Janupe o NpocTpaHcCTBEHHOM pacnholTOKe He 
BHEWHETO paqtvanmvHoHHoro noac a.‘ Ha pue. | npeqcrapien 

TpaeKTOPHH MepBoH HU BTC 

12 IK-59 poH KOCMMYeCKHX PakeT O 
HOCHT@JIbHO MarHUTHOrO MIC 
Jit Semin MW pe3ysIbTaTHI ue 
MepeHuaA HWOHM3alNH. Tpaer 
TOPHU pakeT He3HauMTeIbH 
pa3uuaroTca Mexy coOok 
Tpacca BTOpol KOCMHYeCKG 
pakeTbl IIpOXOAUT 30HY BE 
COKOH WHTCHCHBHOCTH H 
200-300 km OuIMKe K TIO6 
KOCTH Te€OMarHHTHOrO 3KBé 
Topa, 4YeM Tpacca NepBoH pé 
KeTbI. YKa3aHHblii CABUT Tpé 
CKTOPHH He MoxkeT ObIT 
Se OTBETCTBEH 3a H3MCHEHY 
tOpMbI H CMeIIeHHe MaKCr 
MYMa KDPHBOH, Jarollen 3¢é 
BHCHMOCTb HHTCHCHBHOCTH C' 
74 BbICOTHI MoJeTa, a JIM 
ycyryOuser 9TY pa3HHIly. 

O6maa KapTuHa edor 

MallHH 30HbI BbICOKOM MHTEF 


cuBHocTH 121X oTHocnTedr 

Puc. sets te De ee MarHUTHOrO” =y9 ee NOJomeHUA 2 | 195 
Os : KaJIbHbIe JIMHMU, ONMpaloulMeca na 

TpaeKTOPHH, M3800paxaloT MHTCHCHBHOCTh u3JIyYeHuA B roa CBOAMTCA K CMeULeHHT 

qaHHolt TouKe TpaekTopuy. Ha pucyuKe us0Opaxennr 3OHbI B HallpaBJICHHH BHY1 

MaTHHTHBI€ CHJIOBbIe JIMHHH, TepecekalomlMe MOBepXHOCTb PeCHHHX oOulacTeH MarHHTHC 
fe} 

SemuIM Ha TeOMarHHTHBIX Waupotax 50, 55, 60, 65, 70 ro nova. Maxcumym YHTeE 


(MarHHTHOe OMe MPHHATO NOTeM TMNOTA Cc KOOPAHHATAaMU 
reoMarHuTHOrO momoca 78,5° c. mw. u 69° 3. q.) cupnoctu 12 1X Ha6moxad 


ca Ha paccrosHuu 17 THI 

KM oT WeHTpa Semyn Ha CHOBOM JHHuN 59°, a 2 I Ha paccrostHun 27 THIC. K’ 
Ha CHJIOBOM JIMHHN 63°. 
KakoBbl NpiuHHb! HaOJioLaeMoH edopMallyu BHeWIHerO pajMalMOHHOr 
tloica? Culeqyer oTMeTHTb, YTO MOJeTH! MeEPBOl H BTOPOH. KOCMHYeCKUX paKke 
MIpOHCXOAWIH MO TpaeKTOPHAM, BeCbMa OJIH3KUM OTHOCHTeEJIbHO reorpadpuy 
CKUX KOOPAMHAT, HO CYULECTBCHHO Pa3HbIM OTHOCHTCJIbHO HallpaBJleHua Ha Cour 
le, UTO MOPJIO BLIABUTh CHCTeEMATHYECK 10 AecbopMallH10 MarHUTHOrO Nowa Sema 
Boulee BEposATHO, OLHAKO, 4TO AechopMallHU BHELIHerO pakvaluoHHoro Mosca CBS 
3aHbI C T€peCMCHHbIM XapaKTePOM COJIHCUHBIX KOPMYCKYJIAPHbIX MOTOKOB 1 
COOTBETCTBCHHO, C Me€peMeHHbIM XapaKTePOM HH XKEKILMH UaCTHIL B 30HY BBICC 
KOH HHTeHCHBHOCTH. B nodib3y 3TOFO TOBOPHT HaGsoJaemoe B oNbITax 2 | ' 
12 IX pa3jnuune B 9HeprerTM4ecKOM CMeKTpe YaCTHU, a TakxKe COMOCTABJICHE 
oOmero Xoa HHTCHCHBHOCTH C JaHHbIMH, TOJIYYCHHbIMH pu Movlere amMepuKal 
cKkoH paxerpt «[Inonep-3» (7). B mocmeqHem calyuae TpaekTOpHA NoeTa OTH( 
CHTCJIbHO HallpaBJleHuaA Ha CowJHue Opvia OM3Ka K TpaeKTOPHH NepBolt CoBe’ 
CKOH KOCMHYCCKOH PaKeTbl, HO, TCM HE MeHeEe, MAKCHMYM HHTCHCHBHOCTH 3ap 
rHCTpHpoBaH Ha paccToAHHU 22 THIC. KM OT ILCHTpa SeMJIM Ha CHJIOBOM JIMHHI 
mepecekarollelt MOBEPpXHOCTh SemsIM Ha reoMarHUTHOH wupoTe 57°, T. e. B yt 
meM CorlacHH C JaHHbIMM mMovleTa BTOPOH KOCMHYeCKOM paKeTHI, a J 
MepBol. | 
2. CocTaB u307Y4eCHUA BO BHEMWHEM pawquanuog 
HOM Ttoxce 3emau. Ha puc. 2 TpMBoATcd Moka3aHia HeKOTOPB 


518 


50° 55° 60° miss 


Sa A 
EY ERLE, 
SLL LLL LL LLL fg 
s 


IpH6opoB BTopoh KOCMMYeCKON pakeTbl B 3aBHCHMOCTH OT paCcTOHHuA Jo 
leHTpa Semin. 

Temn cyeTa CUHHTWJIIAQHOHHOrO cueTYMKa C Toporom 3,5 Msp (Kpupas /) 
OATBepAMaeT C SHAYMTEIbHO JTYUMeH, YEM Ha MepBOH pakeTe TOUHOCTHIO, ITO 
HaCTHI[bl C mpoOeroM B HeCKOJbKO rpaMM Ha 1 cM? oTcyTcTByioT BO 
BHEINHeM tlosce. He6oub- 
oe (Ha 30%) yBenuueHne 
geTa B palioHe MakKCHMyMa 
1B 9TOM CJly4yae BO3MOxKHO 
ga CH€T HaJlOXKCHHM UMIYJIb- 
OB ME€HbIUeH aMIVIMTY pI. 
laKuM 06pa3oM, MOTOK 3J1eK- 
PpOHOB c 9HeEpruel > 5 Map 
WWJIM TIPOTOHOB C 9HeprHeli 
a>30 Mss) RaxKe B MaKCH- 
MYMe€ 30HbI COCTAaBJIAeT 
MmeHbure | uact/cm?-cek. 
| CylecTBeHHO HOBBIe JaH- 
Hprle §=oOHapyxKMBarloTCa 10 
1OKa3aHHAM Tasopa3pAHbIX 
rueTd HKOB 4 uO, » MOMeneH- 
HbIX BHYTpH KOHTeHHepa u 
9KPAHHPOBAHHbIX MONOJIHH- 
T@JIbHbIMU (PHJIbTpaMu M3 Me- 
tH U CBMHIa (kpuBpe // u 
VI/). Jlanupre clhMHTHJIaH- 
DHHOrO cueTuNKa C MOporoM 


,o M2B NoKa3bIBaloT, 4YTO 
BOSpacTaHue cueTa B CUeTUH- 19 20 30 4 80 BO 1 80 8 100 mec.Km 


ae. ee Pie, YB. Si c TCHCHBHOCTH OT pacCTOAHUA TO 
I uc. 2. 3aBuCHMOCTb HHTCHCHBH 
— eae ae pes weutpa Semau. J—III nopor cluMHTHAIAWMOHHOrO CueTUH- 
bes oOoOUKY KOHTeMHeEpa xa A: JJ—cuerunx 4c aKpanom 1,5 mM megu (BHYTpH 
SADAXKCHHBIMH = YaCTHILAaMH; kouTelinepa); //7 — cuerank 5 c 9kpaHoM 3 MM CBHHIa; 
sHAUNT. OGa CueTUNKAa peru- IV — cueruuk | c okouIkom ToumuuHol 0,2 mM aiomMuHua 
”) om 

(BHYTpH 30HbI B KayecTBe d@eKTMBHON NwoOWalu mpu- 
TPP YrOT POTOHEI. Ilockostb- HATa MwowWalb oKOUKa); V— noHH3salMA B KpHCTaJ- 
Y UHTCHCHBHOCTB CHEETA B- ye A; VJ — nonusanua B Kpuctannme Bb; VJ — nonnsa- 


yeTunkax 4 u 5 pa3uinuaerca UMA 10 LaHHbIM NMepBOH KOCMHUeCKOM pakeTHI 
BCerO B MOJITOpa pasa, 9TUM 
boTOHaM HEOOXOAUMO IIpHIMCaTb OTHOCUTEJIbHO BbICOK y10 2HEpruiw (Oomee300 K9B). 

B TpHHIune MOKHO NpeAOwKUTb Ba OODACHEHHA NOABJeHUA CPOTOHOB HaO- 
jolaemol 2Hepruu: 1) 3a CueT PeHTTCHOBCKOFO H3JLYYeCHHA SICEKTPOHOB C 9HEp- 
vel Mopsika 10° 9B usin 2) 3a cueT GomOapAupoBKU OOOIOUKM KOHTeHHEepa Mpo- 
cHaMu c 9aHeprnet ~I10 Mos. 

Tlepspiii BapvanT mpesctaByqeTCA B LaHHbI MOMeHT Ooslee BepoxTHBIM. Ho 
B 9TOM Cilyuae SHEpreTHuecKHH CMeKTP YacTHIL (S9eKTPOHOB) OKaSbIBaeTCH 
3CCbMa HCOXKHJAHHbIM. OueHKa MOTOKa QXICKTPOHOB C 9Hepruelt ~1 Mop B MaK- 
WMyMe 10 Moka3aHuaM cueTuuKoB 4 u 5 JaeT BeMUMHYy ~ 5- 10° uact/cm?.cex; 

MOTOK 3JIEKTpOHOB ¢ 3Heprued 5 M3B, KaK YE TOBOPHJIOCb, MeHDbILe 

yact/cm?-cek. C pyro cTopoHbl, B OMbiTaxX Ha mepBol KocMMYeCKOr 
JakeTe Opi OOHAPYXKEH BeCbMa GOoJIbIIOM MoTOK SIEKTPOHOB Cc SHeprueiH 20—- 
+50 K9B, a MMeHHO: 102° uact/cm?-ceK. OTa MArKAA YaCTb CMEKTPa dIeK- 
POHOB OOHAPYxKUBaeTCH TakxKe M B OMbITe Ha BTOPOH pakeTe Ha Kpato 30HbI 
 TOMOMLbIO CILHHTHJVJIALMOHHBIX CYCTUHKOB. B MaKCHMYME OHA BbIparKeHa CJla- 
ee, UCM 3TO HME/IO MeCTO 2 AHBApPA, HO BCe 2%Ke, BUAMMO, MaeT 3aMeTHbI BKJay 
; MoKkasaHua cueTunka 1 (puc. 2, KpuBan IV). 

Takum o6pa3om, MosyueHbl JaHHbIe O CYWeCTBOBAHHM ABYX IHEpreTHyeckUux 
pynn uacTHui: 9eKTpOHOB c aHeprveH ~20 K9B HM SICKTPOHOB C SHepruent 
~1 Mss (au60 nporonos c 9Hepruel ~10 Moss). ITlo-suquMoMYy, Me€XaHH3M 
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oOpas0BaHia OGeHX Fpyli CYM{eCTBEHHO pas/IMYHbIM. QHepruaA YaCTULL MepBO 
rpynmbl Ou3Ka K CpeHeH SHEP MPOTOHOB COJIHEUHbIX KOPNYCKYJIA PHI 
NOTOKOB H 3TO NOSBOJAeT MpelnoJlaraTh YCTaHOBJIeHHe TePMOAMHaMUdeCKOr 
paBHOBeCHA MexKLY MpOTOHaMH HM 3IeKTPOHAMH B_ IIpolecce HX BHeAPCHHA 
MarHuTHoe nose Seman. HaoGopot, oOpasopaHue BTopom rpyrnbl 06413aHc 
110-BUMMOMY, HepaBHOBCCHbIM mMpomeccam. O6OpamiaetT Ha ceOA BHMMAaHH 
TOT (baKT, UTO UMMYibCbI BCKTPOHOB BTOPOli rpynnbl NO BeMIHHE OJIM3K 
K WMIIYJIbCaM IIPOTOHOB KOpMYCKYJIAPHbIX MOTOKOB, a TaK2Ke K HMITyJIbca 
3JIEKTPOHOB, BO3HHKAIOIWUX OT pacmajla HEHTPOHOB aJIbOezo. 

3. TloucKu NOBHMeCHHOH paqtvanuun BOUUu3SH JIYHS 
IIpu nogere k JlyHe BivioTb Wo paccrosHus 1000 KM oT e€ MOBepXHOCTH FB 
oOHapYxKeHO BO3paCTaHHA MHTCHCHBHOCTH paqualun B mpexetax 10% OT KOC 
mMuyeckoro doua. Tlomyuenne TOUHbIX JaHHbIX B WHana30He PacCTOAHHH OT 
no 1000 km of nopepxHoctTu JlyHbl 3aTpyHEHO KPpaTKOBPeCMCHHOCThIO MPOJeT 
3Toro y4acTKa, HO H Ha 3THX BbICOTAX 3HAYHTEJbHOrO YBeJIMYeCHHA MHTCHCHE 
HOCTH He OOHaApy2xKeHO. 

Ecam ConocTaBuTb HHTCHCHBHOCTb W3JIYYCHHA B THIMOTeETHYCCKOM JIYHHO 
paAHallMOHHOM MosCce MO OTHOWEHHIO K MaKCHMyMY BHelHero Mosca Semi 
NO HOKa3aHHAM HanGovlee TY BCTBUTEJIbHBIX K MATKOMY H3J1LYYeHHIO AETCKTOPOB 
CUHHTHJVJIAWMOHHbIX CUCTUHKOB, TO WIA BbICOT > 1000 km nowlyyaeTCA OTHOLICHY. 
HHTeHcHBHOocTeH 10°§ uaM MeHbIIe, DIA BEICoT O--1000 km —10™4 HJIM MeHbUIE 
TakuM oOO0pa30M, MOxXHO CUMTATb, YTO MpakTHYeCKH JIYHHOrO paj\Mal\HOHHOT 
mosca He CYULeCTBYeT. 

4. UWsmMepeuune HHTGCHCUBHOCTH KOCMH4UCCK UK Ge 
uenu. I[locue Bpixoda H3 BHeWIHerO paHalMoHHoro Mosca Gemiu, HauYHHaA 
pacctosHua 70 ThIc. KM OT IeHTpa SeMJIM H Ha MPWJIYHHOM yuaCTKe, BCeM 
IpHOopaMu pervcTpupoBaJlacb NOCTOAHHAH MHTeCHCHBHOCTb. PacmoJloxKeHe 
¥YaCTH IpHOOPOB BHE KOHTeHHepa alo OMLYTHMbIH Pe3yIbTaT B CMbICJI€ YMeHI 
IW€HHA BKJaa BTOPHYHOrO U3JIyYeHHA, OOpasyemoro Mo WeHCTBHEM KOCMI 
yeCKHX Ayyel B oKpy2Ka1oulem BeulecTBe. Ha puc. 2 noKasaHbl pe3yAbTaT 
H3Mepe€HHA HOHH3AIMH BHYTPpH KoHTeHHepa (KpuBad V) Mw BHE KOHTeMHep 
(kpuBaa V/). Ec BHYTpu paquallMoHHoro Nosca KpuBan V/ ufer 3HayuTedl 
HO Ble KpHBOH V, 4TO OODACHACTCH MOFIOULCHHeM CpaBHUTeIbHO MATKOT 
H3 IYYCHHA, TO BHE 30HbI MATKOM pakNalun sppPeKT, Kak HU CIeELOBaO OXKUAAaTI 
oOpatTupii. AHaJIOrHUHbI pesyJIbTaT MoyueH HM MO ApyruM mapamerpam. Cso) 
Ka JaHHbIX OO HHTCHCHBHOCTH M3JIYYeHHA BHe MAPHHTHOrO TOA SemMuM MpHBl 
wena B Ta6a. 1. 


Ta6Oauna 11 


Ta30pa3spa Qube CILUHTHAIAWHOHHbIEC 
cueTUHKH cueTuHKH 
Pacnosom*enne Honusauna B 
Tlata mpu6opa KpHcTavuie Beco? 
HHTCHCHBH. moporopaa MHTCHCHB- 180 r (aB/ceK) 
(dacT/cM’-ceK) |9Heprua (K9B) HOCTb4 
2 1 1959 r. BuyTpu kKoutelt- 2,0+0,4 4500 rae ae())s 
Hepa 450 3,0+0,15 (1,42+0,05) -4 
45 6,754 058 
42 IX 1959 r. BuyTpu KouTeli- 2,46+0,1? 3500 242-04 
Hepa 2,46+0,1 600 Pandit is) (1,55+0,05)-40 
60 Loy fs} 3 
12 1X 1959 Yr. Bue kouTetinepa 1,980, 18 450 2,020,4 (1,15+0,08)-10 


y 

1OnMOKN XapakTepH3ylOT MaKCMMaJIbHbIi pasOpoc B nomayn nerektopos. 2CuerunK 
AONOMHUTCIbHBIM 9KPaHOM 1,5 mm Cu. ’CueruHK Cc JOMOMHUMTeIbHBIM 9KpaHoM 3 mM P® 
*Yka3aHO YHCIO MMMYJbCOB B CeKyHAY, OTHECeHHOe K eAMHULE Noman Kpuctaana (19 em 


Tloctynua0 


20 X11959 1 
UMTMPOBAHHAS JIMTEPATYPA ; 


1C..H. Bepnos, A. E Uynaxos, Bo Bakyaos, 10, Jlor aaa 
JAH, 125, 304 (1959). 2? J.A-Von Allen, L.A. Frank, Nature, 183, 430 (1959 
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JTorxage Akanemun wayr CCCP 
1960. Tom 130, Ni 3 


PHSHKA 


B. P. KAPACHK 


‘WMCCUENOBAHHA IMMEKTA XOJJIA A NMOMEPEYHOrO 
MATHUTHOLO CONPOTHBJIEHHA B TEPMAHHNH B IMOJIE 
AO 400 KHJIOIPCTEAT 


(ITpedcmaeaeno akademurkom H. K. Kuxounoim 18 X 1959) 


| Jia nowyueHus CHJIbHbIX MarHHTHbIX Movie OblJla MCMOJIb30BaHa YCTaHOBKa, 
omvcaHHas B padote (1). MccaeqoBanuch oOpa3iibl MOHOKPHCTaJJIOB repMaHHs, 
BEIPAaueHHbIe BAONb ocH [111]. Vaenbuoe conpotuBjenne o6pa3ioB n-TuMAa, Je- 


Glem 
& 
PA 
Ww 
Uy 
0 a a ! Gg i i if | IL 
100 £00 kapem 100 200 300 kapem 
H H 


Puc. 1. Sapucumoctb 9.7.c. Xomma OT MalryHTHOTO Noa; n-TuM; 
p = 0,3 om-cm. A — J= l5ma, T=77° K; B— 1 =4 ma, T= 20,4°K 


TMPOBaHHbIX CYPbMOH, COCTAaBJIAJO Mp KOMHAaTHOM TemIlepatype 3 OM-cM pu 
IMpdy3svonHoH WIMHe 0,7 MM. OOpasibl p-TuMa OO aad MpOBo_UMoOcTHIO, 6.1K3- 
KOH K cCOOcTBeHHOH, Ipu Auppy3svoHHOH juHe 1,7 mM. 

1a uccieqoBannk spdpekta Xomia oOpa3iam UpusaBaslacb (popMa MwacTHHOK 
AvimMuHou 4,2 MM, wupunon 1,4 mm u TosmmuHon oT 1,4 no 0,8 MM ua KpecToB: 
C PpacCTOAHHAMH Mey TOKOBbIMH MH XOJJIOBCKHMH KOHTaKkTaMu 4,2 MM. 

J{ 1a HCcJIeEqOBaHUA MArHUTHOPO COMPOTHBJICHHA HCHOIb3O0BaIHCb Ip AMOYTOWJIb- 
HbI€ IJIaCTHHKH, CHaOKeHHbIC MOTeHIMAaJIbHbIMH KOHTaKTaMH. OOpa3itbl n-TuMA: 
CHaO*KaJIMCb KOHTaAKTaMH 3 OJ10Ba, OOPa3ilbl P-TuMa — KOHTAKTaMM H3 MHAUA. 
MuiykUvoHHble 9. J. C., BOSHHKAIOWMe B H38MePHTeJIbHOH Wem, KOMIMeHCUpO- 
Baiucb IPH MOMOULM MOMBMXKHOTO IOBOPOTHOTO BUTKa. 

Bylo ycTaHOBJIeHO, ITO TeoMeTPHA OOPa3llOB H COCTOAHHE MOBepXHOCTH 
He OKa3bIBalOT BJIMAHHA Ha u3MepeHHaA. J]IA UCKJNOUeHHA YeTHbIX 3:peKTOB. 
W3MepeHHe 9. I. C. XOMMA MPOU3SBOAMMOCh IPH YeTHIPCX OTHOCHTEJIbHbIX OPHeH- 
TallMAX M@rHUMTHOrO MOA MH TOKa B OOpasie. IIpu u3mepeHHAX MarHUTHOTO CO- 
IPOTHBJIGCHHA XOJWJIOBCKaA COCTAaBIAIOULAA WCKIOUaIacCb KOMMYTallHeH Ha- 
Mpaspsenua ToKa. Momocts, BbIseABUIAACA OT M3MePHTeJIbHOrO TOKa B OO- 
Pasue, MOrpy2xXeHHOM B XKUAKUM BOMOPO WIM a30T, He MpesBpilliaa 0,01 Br. 
Ha puce. 1A npuBeqentr pesysbTaTEI UCCTeLOBaHUl sexta Nowa Ha Ol- 
HOM 43 OOpaslloB mpu Temmepatype 77° K; E — 9. q. c. Xomna. Cna6oe u3sme- 


O24 


HeHHe HaKJIOHa, OOHAPy2KeHHOe Y BCeX HCC/JELOBAHHDIX OOPasoB N- u P-THMa 
CooTBeTCTByeT H3MeHeHHIO MocTosHHOH Xossa Ha 15%. 

Tunmuuuple pesyibTaT! usmepeHuli mpu 20,4° K mpuBenenbl Ha PHC. 1B 
Jina Bcex MCcCeqOBaHHBIX OOPa3IlOB 3aBUCHMOCTD 9. A. C. XOJMa OT MAPHUTHO!' 
T1OJIA HOCHT JIMHeMHbIM XapakTep. 

Ha puc. 2 MpuBOLATCA pe3yJIbTaTbI HCCeELOBaHHA NoNeperHoro MarHuTHOr 
conpotuBsenus; r(H)/r(O) — oTHocuTembHOe U3MeHeHHe CONPOTHBJICHHA B Mar 


700 
| 10 20 3s kapcm 
S 100 f—— 
~ 
SS 
os 


100 200 apcm. 


H 


Puc. 2. U3smenenne COMpOTHBeHHA B MAarHHTHOM Tove; 
n-Tun; p= 3 omecm. 1— T = 77° K; 2— T = 20,4° K 


HHATHOM Nove, E — walipaxKeHHOCTb Nowa ToKa. Ha puc. 2 B Oombliem MacuiTaby 
MOKa3aHa HavaJlbHad waCTb KPMBOM MAarHHTHOTFO CONPOTHBJIeEHHA B Mouse MK 
36), ROpCT . pyr lo 40 

IlomyueHubie HAMM pe3ybTaTbI He HAXOMATCA B COrMacuu C CYyILeCTBY!OULUMT} 
Teopuamu (*, °). 

ApBtop Bbipaxkaer cBoio OnarogapHoctb A. VW. WlanbuuxoBy 3a unTeper 
K pa6ote wu wenupie copetbt, B. JI. Bony-Bpyesuyy u A. 9. lOnoBuyy 
3a WucKyccuio pesyubTatos u T. B. KypranosBy 3a MoMOulb Npu U3MepeHuAXt 


MockoseKHi rocyapcTBeHHblii yHHBepCuTeT Tloctynusto0 
um. M. B. Jlomonocosa 13 X 1959 


WMTHPOBAHHASA JIMTEPATYPA 


1B. P. Kapacuk, I[Ipu6opp u texu. skcnepumenta, Neo 1, 142 (1959). 210. A 
Dupcos, KT, cep. A, 28, 1129 (1958). *M. HW. Kauurep, Il. H. Bopouwki 
AKOT®, 33, 77 (1957). 


Horaage Akayemuu nayr CCCP 
1960. Tom 130, N 3 


PHSHKA 


A. HW. OCHITTIOB 


O PEJIAKCAILMH KOJIEBATEJIBHOrO JBY)KEHUA 
B H30JIAPOBAHHOW CHCTEME TAPMOHWYECKHX OCILMJIWJIATOPOB 


(IT pedcmaeneno axademuxom B. H. Kondpamveeum 5 X 1959) 


B pearupytoutem rase XHMM¥eCKMe peak, KaK H3BeCTHO, HapylllaioT 
MaKCBeJ1JI-OOJIbUMaHOBCKOe PaBHOBeCHOe Paciipegqenenue. B cBa3u Cc STHM TIpeL- 
TaBJIAeT WHTepec Mopeyenve (yHKUMH PaclipeseweHHaA B CHCTeMax Cc pa3- 
JIMUHBIMH 3JIEMCHTAPHbIMH MpoleccaMH, B YaCTHOCTH 3TO OTHOCHTCA UM K mporec- 
¢caM yCTaHOBJICHHA PaBHOBeCHA MO KOJIeOaTeIbHbIM CTeMeHAM CBOOObI. Tenwo- 
Bad pesakcalluaA KOMeOaTebHOrO JBMXKeHUA MO.IeKYyJI Oba TeopeTuyecKH 1iCc- 
CJ€lOBaHa Ha IIpHMepe CHCTeMbI TaPMOHHYECKUX OCILHATOPOB, MOMeLLeHHbIX 
B TEIJIOBYIO BAaHHY, MOJIeKy Jbl KOTOPOH OOaqaloT MAKCBeJJIOBCKUM paciipejeue- 
umem 10 cKkopoctsam (1,2). Tloqo6upii cayuali peanusyerca B OHOATOMHOM 
raze c HeOONbIIOH MoOaBKOli WByXaTOMHbIX MoveKywt. IIpeqcraBaaeT uHTepec 
M3 4HTb pemakcalluio KOTeOaTeJIbHOrO JBHXKCHHA B U30JHPOBaHHOH cHucTeme 
TapMOHHYECKHX OCIMJJIATOPOB. STOT Mpolecc NO HEKOTOPOH CTeNeHH Ip aBHJIbHO 
TIMCHIBAeT PeaKCallulO KONeOaTeIbHOTO JIBWKEHHA, IPOMCXOAAMLyIO MpH onpe- 
€JICHHbIX YCJIOBUAX B JBYXATOMHbIX Fa3ax, HarpeTbIX yJapHOH BOJHOH. 
OcHOBHBIM IIpOleccOM MpH peslaKcalluH M30TeEPMHYeCKOH CHCTeMbI OCLLMJI- 
JATOPOB ABAeTCA Tepexol JHEPuu MOCTyMaTebHOrO BUXKCHHA MOJIEKYyJI Tell- 
JOBOH BaHHbl B KOJeOaTeJIbHYy!O 2HEPrHuio ocUMINATOpOB. IIpH penakcaluu u30- 
JIMPOBaHHOH CHCTeMbI TAaPMOHHYECKUX OCILMJJIATOPOB HapsAyLy C YKa3aHHbIM BbIlle 
MPOMeccOM IPH CTOJIKHOBeHHHM ABYX OCIHIIATOPOB MpOMCXOLUT TakxKe Mpolecc 
o6mMeHa KouleOanuamu. M3yuennio povim MocueqHero Npolecca pH ycTaHoBJeHHu 
PaBHOBeCHA HW MOCBAUeHa HaCTOAULad paooTa. 
IIpouecc ycraHoBJIeHuA PaBHOBeCHA M10 KONeOaTeJIbHbIM CTeNeHAM CBOOOLDbI 
B H30JIMPOBaHHOH CHCTeMe OCILMJIJIATOPOB OMMCbIBaeTCA CJIeMyIOUleH CHcTeMOoY 
ra3OKHHETHYECKUX YyPaBHeHHH: 
dx, (t) ys as 
a = ZP io {(t + 1) Xnta — L(t + 1) eM A) Xn ENS} 
+ ZQio {(n-+1) (4+1) Xn4y— [(2n+ 1) &-- 1] Xn anxn-y}, AZzOMe eT) 


PC X,—KOHUeCHTpaluA OCIMJIJIATOPOB Ha -M KOuIeOaTeJIbHOM YPOBHe, Z — uucsio 


ho 
CTOJIKHOBCHHH OCLMJIIATOpa B CAMHMILY BPeMeHH B eMHUIe OObeMa; 8 = TF? 
co 
a(t) = > nxn (t); Py— BePpOATHOCTh Tepexofa OCHHIATOpa 3 WepBoro 


, t=O 
BOsOy2KeHHOrO COCTOAHUA B OCHOBHOe (OTHECeHHas K ONHOMY CTOJIKHOBCHHI0) 
B TIpolecce, CompoBoxAaiolleMcs rmepeXooM KOJIeOaTeJIbHOH SHEP B KHHE- 
THYCCKYIO 2HEPrlO OTHOCHTebHOrO ABH2KCHUA,; Qyo — BEPOATHOCTL oOMeHa 
KOIeOaTeJIbHBIM KBAaHTOM Ip CTOJIKHOBCHHH OCIHJIIATOPOB, HaXxOMANNxcA 
COOTBETCTBEHHO B TepBOM BO36y2K]e@HHOM HM OCHOBHOM COCTOAHHAX. 
IIpu HanucaHun ypaBHenui (1) c4HTaocb, B COOTBeTCTBHH C Cy etaTo 
B U30IMpOBaHHOH CHCTeMe TrapMOHHMYeCKHX OCILMAATOPOB, TeMMepatTypa KOTO- 
Dol He MIpeBOcXOAWT XapaKTepHcTHyecKOH, Heympyrve CTO/IKHOBeHUA COTpo- 
523 


BOK LaIOTCA TOJIbKO OLHOKBaHTOBBIMH Nepexowamu. BepoaTHocTH 9THX TMepexo: 
JOB, OTHeECeHHbIe K OMHOMY CTOJIKHOBEHHIO, HMeIOT CJleyIOUMH BHI, 
1) BeposTHocTh mepexosa ocunsmaTopa u3 n-ro B (n—1)-e cocTOAHH 
paBHa Pry 1~=NP i»; BePOATHOCTb BO3OyYKMeCHHA OCIMNIATOpa US N-TC 
B (n-+ 1)-e cocromHue paBHa Pr ny =(n+1)Po1, mpnuem Po; = e "Pig, 
2) BepOATHOCTb OOMeHA KOJeOaTeJIbHbIM KBaHTOM, COMPOBOK Jalouleroca Wepe: 


XOJOM OJHOFO H3 OCIMAJATOPOB H3 cocTosHuA (m—l1) B COCTOAHMe M, a BTO: 
Tit atie 


poro u3 / B (1—1), papna Q7 7) = m/Qyo. B coorsercrBuy Cc (*) Quo > Pig 
Pemenne cuctemp (1) B oOuleM Bue MpelcTaBsineT OobIuMe TpyAHOCTH 
OMHakO B JaHHOM CJyyae Ha MOMOM[b UpHXOAHT TO OOCTOATEJIbCTBO, UT 
Qio > Pio. JlelicTButesmbHO, H3 CHCTeMbl ypaBHeHHH (1) BHAHO, 4TO Mporecc 
YCTaHOBJICEHHA PaBHOBeCHA KONeOaTeJIbHOrO ABH KEHHA UeT C JBYMA BpeMeHaM 
pemakcaunn t1~ 1/ZQy) H t2~ 1/Z Py), MpHyeM, B COOTBETCTBHH C TIpedbIsy: 
IMM, 7. > 7,. IlocmeqHee HepaBeHCTBO O3HaY¥aeT, YTO Tpowecc yCTaHOBJIeHH 
paBHOBecHA oOcyllecTBsAeTCA B Ape ctayun. [leppasn, ObicTpan, cTaquaA, Uyula 
CO BpeMeHeM peJlaKCalluH 71, COOTBETCTBYeT YCTAHOBJICHHIO KBa3HCTalMoHap- 
HOFO pacipedeseHuA TOABKO 3a CUeT 9JIEMeCHTaPHbIX aKTOB OOMeHa KOJIeOa: 
TeJIbHbIMH KBaHTaMH, Mp 3TOM OOLLee UMCO KOMeOAaTeJIbHbIX KBAHTOB OCTaeTCS 
HeH3MeHHbIM. Bropaa, MeWIeHHaAd, CTaHA, UAyUlad CO BPEMeHeEM PeJaKCallHH Te 
COOTBETCTBYET IBOJIOUHH KBa3HCTalWOHapHoro pacnpeeuIeHHA K paBHOBeCHOMY 
PacnipeeeHHe OCUMJJIATOPOB NO KOJeOaTeMbHbIM YPOBHAM B Tipolecce nepBork 
CTayqHH MOMKHO HalHTH, paccCMaTpHBasd CHcTeMy ypaBHeHHlt 
dx, (1) . , . . | 
Ge = 210 {(t + 1) (@ + 1) Xap — (20 + 1) & + 1] Xn + OMX nH, 


(eee Mee me (2) 


Peiuenue 9TOH CHcTeMbl mMoce ToABMeHHA padoTb (7) He MpelcTaBsael 
oco6oro Tpyda. Mbi He OyJeM IpHBOAUTh pe3yJIbTaTbI BBUAY UX TPOMO3AKOCTH 
a OFpaHHYMMCH PpaCCMOTPeHHeM HeCKOJIbKO Ooslee MpocToH 3aaun. 

Haligem KBa3HcTalMoHapHoe peileHve cucTrempbl (1), cnpaBeamuBoe Jaa} 
MOMEHTOB BpeMeHH t1<?<ty. OTO pellleHve, OYCBHAHO, ABJIACTCH CTALLHO- 
HapHbIM PpellleHHeM CHCTeMbI ypaBHeHHH (2). 

SanMcaB CTal\MoHapHylo cucTemy ypaBHeHult (2) B Bure 


a los 
(n + 1) (ns igi Xn) = f) (xn — ett Hae (Et UN he ok ots (3) 
J@PKO BUA€Tb, YTO €€ PellICHHEM ABJIAIOTCA X_,(0o) = C(1 +a 74)—". Tocroan- 
Hada C, onpewenaemad 3 yCOBMA HOpMMpoBKH, paBHa C = (1 -+ «)!. Oxon: 
yaTeJIbHoe pelleHHe CHcCTeMbI (3) yoOHee 3amucaTb B Bue 


Xn(coc) = (1 —e-*) ere 6, = In (1 +o 4), (4) 


Takum oOpa30M, B pesyJbTaTe nepBoili, ObIcTpol, craquu B U30J1MpOBaHHOr 
CHCTEME OCIIMJIIATOPOB YCTaHaBJIMBaeTCA KBa3HCTAallMOHapHoOe OOJIbIMaHOBCKOE 
paciipewenenve Cc TemilepaTypou, oOllpeyesAeMol NepBOHayaJIbHbIM 3allacow 
KOJIeOaTebHbIX KBaHTOB H He 3aBHCsAlleli OT HayabHOl (pyHKIMM pacmpexe- 
JIGHHA OCHMJJIATOPOB M10 KOsleOaTeJIbHbIM YPOBHAM. 

Bropas, Me/WIeHHad, CTaqWA Mpowecca YCTaHOBJIeHMA PaBHOBeCHA ONMCbL 
BaeTCA CHCTeEMOH ypaBHeHHlt 

dx,, (t) 
a = ZPw ila + 1) xn —[e-- e-" = nla, nee 


UN ee (5) 


MIpH¥eM, B COOTBETCTBHH C MpeAbIyWIMM, pellenne cucTembi (5) cueqyei 
MCKaTb B Buje (4), rye 9) yaxKe OyweT HeusBecTHOH dyHKuNell BpemeHH. [Ipr 
NOCTOAHHBIX (HE 3aBUCAUIHX OT BpeMeHH) Pj) 2Ta 3afayua pelmena B (°), npH- 
yemM id 9 = 9 (¢t) HalizeHo ABHOe BbIparKeHHe, KOTOpoe oOpaujaetca B (4) 
upt.?=0 4 8 9 npu f= co, 
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Takum 06pa3om, Mpomecc ycTaHoBJIeHHA paBHOBeCHA MO KOIeOaTebHbIM CTe- 
M€HAM CBOOOJbI B H30JIMPOBaHHOM CHCTeMe OCILMJJIATOPOB MpoucxosuT caeqy1o- 
MMM OOpasoM. Cuayasla, 3a BpeMA MOpAyKa t,, yCTaHaBAMBaeTCA KBa3HCTAallHo- 
HapHOe OOJIbILMaHOBCKoe paciipefesenue Cc TemMepatypoli, ompenxensemol Ha- 
YaJIbHbIM YHCJIOM KOWeOaTeJIbHbIX KBAaHTOB H He 3aBHCALLeH OT Apyrux HayaJb- 
HBIX yCJIOBHH. OCHOBHBIM 9JIEMCHTaPHbIM AKTOM, IPOHCXOAAUIMM IPH CTOJIKHO- 
BeHHH OCILMJIJIATOPOB, B 9STOM Mpollecce ABJIAeTCA OOMCH KOMeOAaTeJIbHbIMH KBaH- 
TaMH, Ip 3TOM NOJIHOE YHCJIO KOeOaTeJIbHBIX KBAHTOB OCTae€TCA HeEM3MeHHEIM. 
Iloc.ie ycTaHoOBJeHHA KBa3HCTaMOHAapHOro OOuIbILMaHOBCKOrO pacipesereHus 
NO BUIMAHHeEM SJIEMCHTAPHBIX MpoleccoB repexoya 9Hepruu MocTyMaTesbHOrO 
IBUXKCHHA B KOJeOaTeJIbHYIO HAYHHAeTCH OTHOCHTEbHO MeIeCHHbIM Mmporecc 
9BOJIOUMM KBa3HCTalMOHapHOro OOJIbUMAHOBCKOrO paclipeseseHuA K PaBHOBec- 
HoMy. DyHKILUA pacipeyeeHHiA, OCTABaACh BCe BPeMA GOMbIIMAHOBCKOM, H3MeHA- 
eT CBOIO TeMHepaTypy OTHavabHOro 3Ha¥eHHA §) WO KOHeYHOrO 3HaueHHs 9. 
Jlerko BueTb, YTO Tpolecc ycTaHOBJIeHHA PaBHOBeCHA B MPOH3BOJIbHOM 130- 
AMPOBaHHOH CHCTeMe JBYXaTOMHBIX MOJIeKyJ OymeT TakxKe CJIeMOBaTb ITO 
CXeMe, €CJIM BbINOJIHEHO OOA3ATEIbHOe YCJIOBHE tT. T}. 

B 3akroueHHe aBTOpP BbIpaxkaet OnarogapHocTb mpod. E. B. Crynouexko 
3a oOcyxxKeHHe pe3yMbTaTOB HacTOMIMLeH padornl. 


MockoBcKHit rocyapCcTBeHHblii YHHBepCcHTeT Tlocrymuao 
um. M. B. Jlomonocosa 26 IX 1959 


WHTHPOBAHHASA JIMTEPATYPA 


')I. Jiaugay, E. Teaanep, Phys. Zs. d. Sowjetunion, 10, 34 (1936). 2? E. Mon- 
mmol Ko Shwiler, J. Chem. Phys, 267454 (957). 3 R. Sehwartz, ZS lla w- 
sky, K. Herzteld, J. Chem. Phys., 20. 1591 (1952). 
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Tlornagn Akagemun nayr CCCP 
1960. Tom 130, No 3 


TPEO®HSHKA 


0. C. BEPJISHA 


OB OJHOM 3AMKHYTOM PEWWEHHW YPABHEHWA 
TYPBYJIEHTHOM JUOdoY3HH 


(II pedcmaeneno axademuxom A, A. Jopodnuyoinoim 12 X 1959) 


Ypapuenve TypOy.1eHTHOH se 

0q lal 0q a 0q 

Fr AeaeneL PEee AELL = (ks ot) 4 ay — (ku 5 ay ea dz (Re oe (1) 

B IIpeANOJOXKeHUN, 4TO Uy, ky, ky, kz = const, | 


ii, = 2k, VatezyV awe Ga ww Steons tf "Ae get 


pemaeTca Mp Cue LYIOULMX HavaJIbHOM MU TpaHHUYHbIX yCJIOBUAX: 
npn t= 0. GeQey)s (YY) 6ee= ms 
up z=0 k,dg/dz—wg=—0; mpuVx?+y?+2—~0 g='0 


(xy —T1JIOCKOCTh 3e€MJIM; Z— BepTHKaJlbHaA KOOPMMHATa; Uy, Uz — COOTBET| 
CTBYIOULHe CcocTaBsioulve cKOpocTH BeTpa; ky, ky, kz — COOTBeETCTBYIOLLME 
KOs*pPUILHeHTH TYpOyJIeHTHOK udpy3suu; Q— KouMYeCTBO BelecTBa, BbITe 
JIMBINeeCA B HavaIbHbId MOMe€HT BPpe€MeHH B UCTOUHHKe x =y=O0, z=h 
g — OObeMHaH KOHIEHTpallys). 

VispecTHo, uTo pemlenve ypaBHeHusa (1) Np HamvcaHHbIX BbIIIe Havavb 
HOM H OJLHOPOAHbIX KpaeBbIX YCJOBHAX MOXKeT OplTb IipeycTaBNeHO B Bue 


g=4,(%, tha, (y, t) 9, (2, 2). 
B Takom culyyae OyjeM UMeTb 


Bs fa) Q2 : 
EBs Vat 2Va Gem be ee | 

04g Sey 4x Le 0*q,. am ap gy ( SES, ( 
Dt Oh ea 9 OR? foage pees eee 
0q, Me, 0q, aq, ) 

GE Oe ae eee | 

BS ee 

04, Si 0q, 07q, Oqy . aq, Hear loon (3 

OE Nn 8” Gag ime aye? ee ae a 


PeileHve BTOporo HM TpeTbero ypaBHeHHi Cc MOCTOAHHbIMH Koapunuenra 


MM B CHcTemax (2), (3) TpHBuabHo. B cTaTbe NPHBOANTCA pellleHHe TOMbK! 
aa q,. Urax, ypapuenna 


091 09 x 0°q.1 
arn Vatgz ake re OS (4 
O91) 99211 O”q 
a = zII 
aL i 2 Ge Saree Hh 02 =, Ose (6 
pellaioTca pM CJleqyIOULMX HavaJIbHbIX HW TpaHNYHbIX YCJIOBUAX: 
: np ¢ =0 93, = Chr og — 0 are 
w1u60 
Gu = 9, 4, = 8 (@—A), ei, 
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4 ; 09x 0971 Og 
ul 25 tug 2II e 
a (ke dz mat, ay 02a a Os Yr Gay PE te = fT; 


Tipu Ve+tyizs oe) Gzil = 0. 


Ypapuenna (4), (5) pemtaiorcs onepaMouHbim mMetogzom. Tlomaoxum o6e 


8 —pyt 
acTH ypaBHenul (4), (5) Hae‘  mpomHTerpupyem ux, cooTBeTCTBeHHO, 
0? or 0 go oo. IIpunaB Bo BHUMaHHe Ha4asbHOe ycuoBHe, MouyuMM: 


Hat —2V ate 2V a— cane _ Sie Sia 5ey 6 ae h) : 


a 
ee eli ak, eR Se ND 


ve 


B pesyJibTate pelieHua ypaBHeHult (6) u (7) 
WM OlipeeseHHA COOTBETCTBYIOUIMX TMOCTOAHHBIX U3 
HaNWCaHHbIxX BbIe TpaHMyHbIX yCJIOBHH Momy4uM, 
4YTO B HW2KHEM Cul0e 


coshVig | ES = ; 
V21= k,nicoszVa \ e* ch(H— fh) yee che VY 7-—axX 
Zz z 


y—ioo 


V 2 + Arr, Sa 
th (H— nV - 


yee 
V ud + Ade, nee 
ch H V dae 4V f-annV Pe 


[loqprnterpaJibHoe BbIpaxeHHe B (8) UMeeT CMMHCTBCHHBIM MOOC B TOUKe 
\/k,=0, 470 IpHBOLMT K TpHBHaJbHOMy pelllenuio g,, = const. h/k, =a — 


ycTpaHumMaad oco6aa TouKa. HeoOxoyumoe pellieHve NOMYYMTCA NpH BLINMCeHHH 


= 


at 


dh. (8) 


‘MuTerpasia (8) OTHOCHTeJIbHO TOUKM BeTBIEHHA h = — u2/ 4k. 
Aas ieee uHTerpada (8) ocTaTouHoO BbIOpaTb KOHTYp, MpHBejleH- 
HbIM Ha pac. |. VMurerpam OyyeT paBHATbCA CYMMe HHTerpaJioB BOJIb BepX- 


Hero H HMIKHeTO pa3pe 30s. 
Tne io B (8) 3amMeHy Tepemenuoro h = (A — wu) /4k,. Tlonoxum 


* 
\’ = pe’” a BepxHero paspe3a uh = pe —** nt HEDKHeTO paspesa. YMHO2KHM 4HC- 


p+ uz 
JUTeJIb W 3HAMCHATe Ib NOMHIHTerpasIbHOTO BbIParKeHua Ha cos H re iP “+a 
2 
[loce pia HeCOXHbIX MpeodpasoBaHHl, NowyuaM 
_ uz 
coshV aexp | — arate t 
= —__+__+—= x 
4 21 2k,n cosz Va 
As p p+ uz ye pu; 
co Vpexp|— age t|cosz Wi oe. cos ht | ie +a 
x | aa do. (9) 
: yo Sle 


+a 


poe (uz ae 4k?) sin? H 7p 
Zz 


Jlerko moKa3aTb, UTO perlleHHe (9), NOJy4eHHOe Olepal|HOHHbIM MECTOJIOM, 
9931 
yOBIeTBOpAeT ypaBHennio (4) u rpaHuyHOMy ycsoButo (Rk, = ae =o 


Jana TOrO UYTOODI TlOKa3aTb, YTO OHO YOBJIETBOPHeET Tak»Ke H HavaJIbBHOMY 
YCJIOBHIO, pe ACTaBUM efoO B BHI 


uz ne 
exp| — Te cosh Va 


4k, 7% COSZ Va 


q at $a x 


coo Vpexp E - i| [cos (2 — h) Vap + B + cos(z + h)V ap + 8] 


x do. 


= (10)| 
: p+ Asin®?HVap+ 8 


Syecb a = 1/4%2; 8 = u3/4k2-+ a; A= uZ+ 4k; B = Aa. 


| “pt 
IIpouspoy4 NOJCTAHOBKY —- — =u, NOUWYYAM 
ee z 


2 
oe _ 
exp i= iJcosavi j 


= = = =< 
Tat T Ve cosz Va Vit 
; —h —— I aes ee es 
CONC mE [cos z Ls V 40k, + 8¢ + cos 2 vial V sake Ea? | 
ss Vi Vi ai 
e Ais whee : 
0 i Eke $0 ay + Be 


B mpenesne upu ¢ =O Oynem uMeTb 


as cosh Va { Ceahria, (z+ hp 
ard 2 rk,icoszVa exp | 4k,t | exp | 4k it ite 


T. 6: IPM t =(08 Gg i 02 =) eae | 

TakuM OOpa30M, Mbl yCTaHOBHJIM, 4TO BbIpaxkenue (10) yQopueTBopser } 
ypaBHenuio (4) B coe OSz<H, rpanuyHoMy Hu HavasbHOMy ycCJIOBHAM | 
3ayaud. SameTuM, 4TO Tipu uz, = 0,a3nHauuT u a = 0, peutenne (10) nepexognt |} 


0g 02g 
B H3BeCTHOe pelleHHe YpaBHeHiA a ie api: C YpaHHYHbIM YCJIOBHeEM f 
. / 0q, 
lim (Re Oz, = (0) 


2>0 


1. = ae Pee | to [- SE} 


Buipaxkenne, aHaiornunoe (12), MoxHO NomyuuTp u aaa con HK z<oo. | 
HavOospuimi uaTepec B Bompocax pacmpocTpaHeHun UpHMecu mpexctas- | 
JIA€T BbIUHCJICHHe KOHUeCHTpalwH y TopepxHocTH 3emin z=(. Tlonaraa } 


B (10) z=0 “4 nponsBega nogctanopKy Vp =u, nonyuuM 


u> bs 2 Ss Mand ba 
exp ks i ( cosh Va Comex) be 4k, ‘| cos h V aut B 


Gai xk A 
- 0 der <p sin? H Vaw? +B 


du. (11) 


Jaa BbIYNcNeHHA HHTerpasa (11) pas06pem ero Ha yBe YacTH 


df — Jy + ne ss 
eee ——— u2 ss 
uy exp -ae a cosh V au? + 8B co exp E hak ‘| cos h V au2+ 8 
| ri du 4 \ ie du. 
0 4 + aye sine aT V aw? + B Uy (te Tp Sin? H V ou? + B 


co 
; U2 : — 
Ilyctb uy Takoe, ¥YTO MpH u>uy Jy = \ exp |— ie | cosh V au? +8 du; 
z 
Ug 


ra Baas 
ae Jo< \ exp | : t| di horse E — ote ; (A) 


TakuM o6pa30M, H3 Hepapenctpa (A) MoxHO ONpeeMHTh Takoe Up, 
ro6bl max Jy < Jj. 
-B nogeiterpanbHoe 0% 
IpaxkeHue BemHunHa H 
OCHOBHOM BxOMT nol wy * 
ak cuHyca. Cyeosa- 
JibHO, BeJIMUHHA H 6 
KET OTPa3HTbCA TOJIb- 
) Ha BblOope  BeJIH- 
[HbI Uy, a 3HaYeHHe HH- 
TpasaJ 6ynet cma6o 3a- > eB 
iceTb oT H; pelicrsu- 4% 
JIbHO, pacueTbl 9TO NOL- 
ep Tarot (cM. puc. 2). 
Orcioda culeqyerT, . YTo 
I6paHHbld HaMH IIpo- 0% 


Uy =GS5mfcek 


Uz man=!m/cek 
H=500m 
\2H=1000m 


Ab Uuz(z) mph H< 50 100 500 700 1000 
-2Q cone BAMAeT Cy- ¢——> . 

eCTBeEHHO Ha pacripese- ee 

He KOHIeHTpalluu 


IM3H NopepxHocTu 3emid (z—0O). BolOpanHad Hamu (byHkKuMaA uz (Zz) B 
MEM COBMafaeT Cc. uz, HaOmOLaeMbIMB IpHpomwe, Ha yuyuactKke O<z<H. 

Ilo dopmyuie (11) 6pm paccunTaHbl WBa NMpuMepa upu A = 0: 

== 1000, M; 2, 1.M/cexs.k,.== 10.M*/cex. 

O00. Midis.) 0,5. Mi) COR* Ra=.1.0 ML. ceK, 

PacueT 6blJI MpousBeyqeH Take NO (opMyvle, MOyYeHHOM U3 pelleHHA 
ABHEHHA TypOyseHTHOM WudiPy3suu Aa cayyaes uz = const mpu OSC z< 00, 
i Kpaespom yculioBpuu (k,0gz/0Z — Uzqz)z-o= 0; MpH 3STOM Npeynosarasocn, 
@2=h=—0, U, =p 0,500 ly mice. 

PesyibTaTbl pacueTa, NpHBeenHble Ha pc. 2, MOKa3bIBaIOT: 

1) Jlaxe B mwyuulem culyuae, Kora uz = | M/ceK, ocepefqHeHHe BepTH- 
JIbHOM COCTaBJIAIOWeH CKOpOCTH BeTpa B ypaBHeHHu TYypOyeHTHOH Wudpy- 
HM MOXe€T IIPHBeCTH K pa3JHUHIO B BHIYMCJICHHBIX KOHIeHTpaunax B 2—3 
3a 110 CpaBHeHHIO C KOHUeHTpalivel, BbIVHCIeHHOH Mo mpopusio BeTpa 
(z), O61M3KOMY K JleHCTBHTeJIbHOMY. 

2) Ha pacmpefesienve KOHIeHTpalMu BOMM3H MOBepXHOCTH 3eMJIH He 
a3bIBaeT CYIeCTBEHHOTO BJIMAHHA BU (byHKMH uz(z2) B oosacTH 
2 <..00; 

Astop 6marofapen A. I. SumuHy 3a oOcy*KeHve HacTOAMeH padorHl. 
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[TEO@H3H 
A. M. TYCEB 
K ONPEEJIEHWIO ABCOJIFOTHbIX BbICOT JIEMAHOLO KYNOJIA 
AHTAPKTH Jbl 


(ITpedcmaereno axademuxom JI. H. Mlep6axoeom 12 X 1959) 


Onpegesenve pembetpa WecToro MaTepHKa HM, B YaCTHOCTH, BbICOT JIeQAHC) 
KyNO/1a, 3AHMMarOUero Od/IbUyIO YaCTb eFO MOBEPXHOCTH, ABMACTCH OHOH © 
OCHOBHBIX 3ajlau HccvleqoBaHHH B AHTapKTHe. STH ONpeeseHuA Hu MocTpoen} 
ruficometpHyeckoH KapTb! AHTAPKTHAbI MpekcTaBJsA1OT COOOM CaMOCTOSATEJIbH' 
reorpauyeckyto Mpo6.1emy, HO C pellieHveM ee CBASaHO pelllenne HM PAA Wpyr} 
Mpo6emM MeTeoposOrHH, TvIAWMOJIOrHH, PpaBHMeTPHH. 

JlelicTBUTeJIbHO, He 3HaA TOUHOPO 3HAYeHHA BbICOT MaTePHKa, MbI HE MOK 
pelIHTb H BOMpoca O MOJOKeHHH HAMAKHEH TPaHHIlbl JeqAHOrO MOKpPoBa, T. 
HE MOXKEM OMpeMeIHT NOMIEIHbIN pembed MaTepukKa. He 3Has BbICOT, MBI | 
MOXKEM OMpeeJIUTb MH HCTHHHOFO MOJIA WaBJIeCHHA BO3Lyxa Hay AnTapKTuson, € 
yero HeJIb3A PeWHTb 3a,ayH O WHPKYJALMM BOSLyXa B STOH OONACTH 3eMHC 
mapa. 

Ho sce onpeqeenua BbICOT B AHTApKTH Le H OCOOeCHHO BO BHYTPCHHHX OOacTh 
MaTepiiKa COMP sAKeHbI C OOJIbIIMMH TpyqHOCTAMH. Jle0 B TOM, 4TO OObIUHOE F 
CTPYMe€HTaJIbHOe HUBEJIMpOBaHHe, OOeCMeuHBatollee OOJIbUIyIO TOUHOCTb oMf{ 
jeeHui, WOKa HeBO3MOXKHO B AHTAPKTHe Ha MapUIpyTax OobWION MpoTaxel 
HOCTH H3-3a KpaliHe TAKEJbIX KJIMMATHYCCKHX YCJIOBHH, a OOblyuHOe Oapomenty} 
YeCKOe€ HUBEJIMPOBaHHe HETOUHO H3-3a HEM3BeECTHOM NO BeJIMYHHe AHOMAJM Jil 
JICHUA, TOCTOAHHO CylecTBYIOWleH Hal MATEPHKOM HU BbI3SBaHHOM TeIMJIOBbIM BJIFE 
HHeM JleqiHoro MoKpoBa AHTapKTHybI. Kpome Toro, pH peilleHunH meTeos} 
JOrHYeCKHX Mpo6sem noceHHH cMocoO BOOOMe HEKeNaTeIeH, TAK KaK HMeH| 
39TY aHOMAJIMIO M HY2XKHO OMpeleTHTb, OMMpadcb Ha 3HaHHe TOUHBIX 3HadeH 
BbICOT MecTHocTH. BoT mowemy BO BCeX COBeETCKHX 9KcMequuHAX B ANTapKTH) 
3TOMY BONpOcy yeANOCb OObIIOe BHUMAHNe HW paspabaTHIBaJIMCb MeTOJBI, 1 
TOPbI€ MOSBOJIMJIM Obl HCKJIOUNTb BJIMAHHE AHOMAJINH aBJIeHHA Ha BeMUN 
OMpejeJIAeCMbIX BbICOT KyMOJIa MaTepHKa. | 

OueHb IJIOMOTBOPHbIM OKa3asicA cilocoO ompeleseHuiaA BBICOT Cc camoue’| 
HaxoAulerocaA 3a pelemaMu uCKaKarloulero Moe WaBJIeHHA XOJOMHOTO cI 
Bosfqyxa. Bpicora camouleTa pH 3TOM ONpeseANAach MO OOplyHOH OapomerTy| 
yeckol dopmyvle, a paccTOAHHe OT CaMOuIeTa JO MOBeEPXHOCTH Kyowa — pays 
BbICOTOMepOM. Pa3HOcTb 9THX BEJIMUHH aBala BLICOTY MOBEPXHOCTH KyMovla BI 
ypoBHeM Mops. BnepBple 3THM CHOCOOOM BOCTOJIb30BaJINCb elle B MepBoii 9KCl 
WMIMH; Tak, Oblia yTOUHeHAa BbICOTAa NepBOH BHYTPHMAaTePHKOBON CTAaHLuH Ty 
HepcKad. B ycoBepleHCTBOBaHHOM BHe 9TOT COCO Obi WIMPOKO UCMOIb30B 
B. A. Byraessim B paOorax TpeTbelt akcnequunu. Ha puc. 1 mpuseyena cxe 
MOIeTOB, COBepUIeHHHIX Hag AHTapKTHONn. 

B pe3yuibrate Bcex u3Mepenuii duarMaHCKUM WTypMaHoM skKcnequuun B.. 
BpoxkuHbiM — yuacTHHKOM OCHOBHBIX MOJIeTOB — Oblia CocTaBsIeHa TepB 
rHuCcOMeTpHyecKad KapTa 3HayHTeIbHOM yacTH Boctrounow AutapKtugpl. T¢ 
HOCTb MIPOBCeCHHbIX H3MePeHHit, yROBJCTBOPHBWIAaA TpeOOBAaHHAM OJHUX 3ae 
OKa3alaCb HEJOCTATOYHON JIA PaspeWIeHHA pAa Wpyrux mpo6sem. 

C Weblo yBeJIMYeHHA TOUHOCTH ONpememeHuH B MucruryTe mpuKsaqHyon re 
tbusuku AH CCCP peaucb noncku HoBOro cnoco6a onpeyeeHusA BbICOT, He CH 
3aHHOrO C HEOOXOLUMOCTbIO H3MepATb JaBsenue aTmocdepsi. Baio npeqaoxe 
ONPeeATb BbICOTY JIeTALLErO Hal KYMOJIOM CaMOJleTa IlyTeM HelpeppIBHOH c aN 
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€HTa B3/leTa 3allMCH €fO BePTHKaJIbHbIX MepeMeleHHH WJM BePTHKaJIbHbIXx 
CKOpeHHit. 

Beprukanpuaa CKOPOCTb CaMOvleTa, 3apHKCHPOBaHHad Ha JICHTe, CMATHIBalO- 
[eHCH MPONOPWHOHaIbHO BpemMeHU f¢, ecTb HeKkoTOpan (byHKuMA wu = /,(A), 
_BepTHKaJIbHoe ycKopenne ero du/dt = f(t). Murepecyrorlee Hac 3HaueHHe BBI- 


90 


“fs Oo 
Oo 


NonwcotHocnt 


y N 
gee, 


Case a 


UPHbIA 
Tes Ce) 


SO 


Puc. 1. Cxema MapuipyToB losmeros 


OTbI NoseTa camouieta H onpesensetca MyTeM HHTerpalluy, T.e. onpeqeneHua 
NOULagH KPHBOU BepTHKaJbHOH CKOPOCTH CaMOVieTAa, HIM IyTeM MocsIeqOBaTewIb- 


OH JBOHHOH MHTerpallM 3aBHCHMOCTH BePTHKaJIbHOrO YCKOPeHHA OT BpemMeHU 
te te 

u=\f@dt, ua, H=\ hae. (1) 
i, is 

M3mepaeMax BbICOTa M€CTHOCTH Ha, YPOBHEM MOPA Onpesemaetca pu 9TOM 
© Ppa3HOCTH 3HaYeHHH BbICOTLI CaMOJIeTa MH PaCCTOAHHA OT CaMoseTa JO MOBepx- 
OCTH, OllpefqesemMoro palHOBbICOTOMepOM. 

BepTtukasbHad CKOpOCTbh CaMOJIeTa MOXKeT HeMpepbIBHO (PHKCMPOBAaTbCA C 
OMOL[bIO BapHOMeTpa — CaMOJIeTHOrO MIpHOopa, ONpexesioulero 3TOT 3JIeEMeHT 
BYXKCHHA MO CKOPOCTH H3MCHEHHA JaBJICHHA. OTO JOCTATOUHO HaexKHbI v He 
aBHCALLHM B ONpeeIeHHBIX Mpesetax OT aOcOJIOTHOH BeJIMUHHbI aBJIeHuA CI0- 
06, HO Gouee CTPOrMMH OMpeeeHHAMM CJleLyeT CUMTATb ONpemeeHusA TO Bep- 
MKaJIbHbIM YCKOPeHHAM, (PHKCHPYeMbIM CMEMMaJIbHBIM AKCeJIbPOMeTPOM. 

TounocTb onpeseseHuft BbICOTbI ITHM CMOCOOOM OyeT 3aBUCeTb OT TOUHOCTH 
IByX H3MepeHUi: U3MePeHHA BBICOTHI MOJeTa HM H3MePeHUA PaCCTOAHUA OT CaMo- 
eTa 0 NoBepxuocTu. IlogzcueTpl MOKa3bIBalOT, UTO TOYHOCTh MepBbIX H3MepeHHi 
Pi MHOFOUaCOBOM TouleTe MOx*KeT ObITh LOBeweHa TO 10 M, Mpuyem, BOsBpalanch 
3 HCXOMHYIO TOUKY MONeTa, HaKONMMBIIAACA OWIMOKa MOXeT OpITb OMpeseviena. 
eco TakKe MOryT OOecIeYTb YKa3aHHy!o TOYHOCTh. CyilecTBy10- 

We PajJMOBbICOTOMePbI alOT HE COBCeEM YeTKOe OTPaKenve OT MoBepxXHocTH 
MBIXJIOTO CHera, HO TOT HEMOCTATOK cilocoOa MOXKeT SLIT JMKBUANPOBAH, eCJIH 


4* dol 


COBeplaTbh OperoulyH MOeT WJM, Te BOSMORKHO, Mocayky. EcrecTBeHHO, B Tél 
KHX CJly¥adX HeOOXOAMMOCTH MOJb3O0BaHHA PaHOBbICOTOMeEpOM OTMaaeiy 

O6a cnocoba onpeyeseHuA BEPTHKAJIbHOM CKOPOCTH HEAOCTATOYHO TOYHBI Mp f 
B3yleTe H Mocakke CamouleTa, NosTOMy MpHOop Hao BKJNOUaTh MOCMe B3JeTE} 
OMpeleJIMB HadaAbHyIO BEICOTY C MOMOLLbIO payuoBEIcoToMepa. OcobeHHO y00H} 
3TO JeaTb, IpomeTad Hay, MOBepXHOCTbIO MOpsA. Takum Ke 00pa3om HeoOxouM| 
MOCTYMUTb HU Mocwe BOSBpalleHuA 3 NoseTa Mepex MocayKoH. 

Onncannbiii Bille mpHHuNM ser B OCHOBy MpuOopa, paspaooranxoro A.M. Ty} 


Ww Hauae paOoT yerBepToH anTapKTuyeckon aKcnequuuu A. M. DyceBpbim npoBc 


JIWJINCb OMpeleeHUA BLICOT JeAHOrO Kynosa Boctouno ANTapKTHbI NO Mapll] 
pyTy, yKa3anHomy na puc. | NyHKTHpHOH HHueH. MapuipyT NoweTa mpovera 


/-u pasbopom 


2 3470 
5060 BD 
J 
Zz 
x 
if 
69 179 S75 S00 587 979 1410 1500 1655 km 


PaccimoAnue ————~— 


Puce. 2. IIpocuab mectuoctu (/) u Bpicota (2) nometa Kk Semuie YusKca 


Hal Semsieh Yuuikca B HallpaBueHuH K Semsie BuKTOopuu UW TpomosKasCA OKO 
13 uac. Jlo Hacrosujero BpeMeHH B STON OONACTH NOeTOB elke HE MpOH3BOAMIOC} 
W Ji€qAHOM KyMOJI Obl COBepIeHHO He H3y4eH. Bo Bpema aToro Novieta B. A. By! 
raeppim 4 B. YH. Ulnaxospim Bpicota Kyowa onpeleasach TaKKe HU MpexkHH: 
cloco6oM Cc MOMOLIbIO aHeponsa. ] 

B pesysbTraTe OOpadoTKH 3aluceH MpHOopa Opliv NOyueHb! BbICOTHI B pa 
JIMYHBIX TOUKAX Maplipyta noveta. MakcuMaJIbHad BbICOTa OKa3aJlacb B HanOoule 
yaJIeHHOH ero TOUKe, KOTOPyt0 MbI JOCTHT VIM Yepes 6 yac. Nocse BpleTa “3 Mug 
Horo. J{ambile HayHHaOcb MOHW2KeHHe MecTHOcTH. Ha puc. 2, / uzs00paxe 
MpoHJib MecTHOCTH 10 Mapuipyty Mupupr — IImonepckas, Han6oulee yaner 
Had TOUKA MoveTa c KoopyHHaTamu 72°23’ 10. w., 130°30’ B. 4.; 2 — Bpicore 
moviera. | 

Ha Bcem MpoTsx*KeHHH MoveTa, 10 yKa3aHHO TOUKH, BbICOTHI, OMpee/eHHB! 
HOBBIM CIOCOOOM, OKa3aJIMCb HECKOJIbKO BBIIe BbICOT, OMpPeeJIeHHbIX MO aHepG 
uty. MakcumasibHoe pacxoxjenve jocTurio 122 m. Pacxoxyjenue 3To Hal 
C4UHTATb 34KOHOMEPHbIM, TaK KaK HaOJOJCHHA 3a TeEMMepaTypOH MOKasbIBaUIL. 
4TO CaMOJI€ET HaXOAMJICH BCe BPeMA elle B MpesedaxX XOMOHOTO COA BOBLyXé 

Murepecuo OTMeTHTb, UTO BeJIHUMHA PaCXOKMCHUA MCHAMACh B HOJHOM CC 
OTBETCTBHH C IIpecTaBJIeHHeM O BJIMAHHM AHOMAJIMM JaBJICHMA, BbISBAHHOM Hé 
JMaHeM Hal KyNoOvIoM AHTapKTHAbI XOMOLHOTO COA Bosfyxa. B Tex cayyasnr 
KOr[a CaMOJIeT WeJI BbICOKO Haj MOBEPXHOCTbH, T. €. OJIM3KO K TOPH3OHTAaJIbHO 
H300apHyecKON MOBEPXHOCTH, PaCXO*KTeHUA B OMpeyeteHuax JByYMA cilocob6aM 
yMeHbIlaJIMCb, a KOra CaMOJIeET CHHWKAJICA, PaCXO*KTeCHHA YyBeMMYMBAJINC! 
CuieqyeT OTMETHTb, YTO 06a CIOCcO6a HMEIOT CBO MOMOKUTEMbHbIC UH OTPULATe I 
HbI€ CTOPOHBI HW UX CJleqyeT MOKA CUHTATb JOMOMHAIOULMMU pyr Apyra. 


VactutyT mpuklaqxolt reodu3uKu Tocrynuso 
Akaylemuu HaykK CCCP 10 X 1959 
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oksagn Akapemun nayr CCCP 
1960. Tom 130, N 3 


_TEOPH3HKA 


JI. H. PYTMAH uw ®. H. ®PAHKJIb 
TEPMO-rHAPOAMHAMHYECKAS MOJEJIb BOPbI 
(ITpedcmaeaexo axademuxom A. A. Jlopodnuyonem 15 X 1959) 


B pa6ote cyemana Nonmpirka MocTpoeHun TepMo-ruqpowMHaMMyecKol TeopHH 
Opbl * Ha OCHOBe paOoTNO TeopHu KpHTuYecKuX TeyeHHH B conve JlaBaia UB 
ojocmuBe (, *), a TakxKe pa6oT No COTeKanuMIO Top NoTOKOM Bosryxa (4, 5)**. 
| PaccMoTpuM B IpsAMOyroJIbHOH CucTeme Koopgunat (x, y, Z) (ocu x, y HallpaB- 
€HbI MO YOPH30HTaJIH, zZ BBePX) CTaIMOHAapHyIO HesIMHeHHyIO §63amauy 
) MepeBaJIMBaHHH XOJIOLHOM BOSAYWIHOH MaCCbI Yepes GeCKOHEYHO JJIMHHYIO ropy 
WIMHIpHMyecKoH dopmpl. Ocb y HallpaBuM BAOJb OOpasyrouleH moBepxHocTu 
oppl.. Tora ypaBHeHve 9STOH MOBepXHOCTH MOXKHO OyseT HallucaTb B BHE 
»= d(x), rge d(x) Oymem cunTaTb 3afaHHOlt tbyHKUMel, Mpuyem pocTaTOUHO 
NaBHOH, YTOO! MOXHO OblIO MpeneOpeub BePTHKAJIbHbIMH yCKOpeHusaMH (°). 

IlomecTHM HauaJIO KOOPAHHAaT BOIM3H OCHOBaHHA TOPbl C HaBeTPeHHOM CTO- 
OHbI H OyeM cuHTaTb CKOpocTb U HeBo3MylleHHOrO NoTOKa (pu x = —oo) 
€ 3aBUCALLeH OT KOOPANHAT UH HallpaBJIEHHOH BONb OCH X, T. €. MepnenyqukyJAp- 
ok xpe6ty. IIpene6peraa cunoh Kopuosnca, Mbl orpanvyuMca paccMoTpeHHem 
NOCKOH 3ayauu, WOsarad, uTO OT y HHYerO He 3aBNcHT. Byfem oTMpaBJATHCA 
T OOWIMX ypaBHeHHH TepMO-ruqposMHaMHKH AaTMOCHephl, YIPOWeHHbIX 3a CUeT 
eopuv KoHBekuuH (°) u 3a cueT MpeHeOpexeHHA BHYTPeHHell BA3KOCTbIO U 
lypOy1eHTHocTbIO. Ilycrb y — BbICOTa MOBeEpXHOCTH (Ha OCHOBaHHeM Topbl), 
THeAOuleH MOTOK XOMOAHOrO BO3LyXa OT Oouee TelNoro BOsLyxXa, pacilovo- 

€HHOPO BBIIe, KOTOPbIH MbI MpesMosaraeM HeNOABHKHbIM. B oTsMuNe OT BCeXx 
pelllecTByollux paOoT GyyeM CuHTAaTb, YTO 7 ABMAeTCA CyHKHeH x, Mope- 
alleH ollpeeeHuro. 

Ilocme Bcex yupomenui npvyemM Kk cJleqylouleH MCXOMHOH CHCTeMe ypaB- 


eCHHH: 
du (iste Cn ea\ic OS eee 
a a a9 09 
be = 0; Wack Was w= 0) (= 449): 


NeCb i, W— COCTABJAIOU[He CKOPOCTH BeTpa BAOJb OCeH X, Z COOTBETCTBEH- 
o; R—ra30Bad MOCTOAHHaA WIA BOSyxXa; g— yCKOpeHHe CHJIbl TAKECTH, 
— BepTHKaJIbHbI TpalHeHT TeMMepaTypbl B HeBO3MYUeHHOM IIOTOKe; Ya — 
yxo,Ma6aTuueckuit rpaqueHT; 3, p’ —OTKJIOHeHHA TemMepaTypbl HW aBseHHA 
Tt O(z) u P(z)—3HayeHHii 93THX 9seEMeHTOB Ip Xx = —oo. Pasymeetcs, 
(z) u P(z) Rom*KHbI YROBMeCTBOPATh YpaBHeHH!O CTaTHKU 


oe ae 9 
UG ie Pg (2) 


* Tlompo6Hoe omucanve uM uCCefoBaHHe ABJICHHA, a TakxKe H3N07%KeHMe HCTOPHN pasBUTHA 
alluX 3HaHMi O HEM MOXKHO HaliTH B KaMuTaibHOl Monorpadun (7), NocBALLeHHO HOBOpoccui- 
Kofi Gope.SaMeTuM KCTATH, YTO COBIMHO TAKHe BETPbI UMCIOT elle MECTHOE HaSBaHHe. B sapyOex- 
ol muTepaType OHM HasbIBaloTCH KaTaOaTHUeCKMMM BeTpaMu. ; 

** KauecTBeHHble COOSpaxKeHHA MO STOMY BOIpOcy BbICKa3aHbl eule JI. Tipanytaem (8). 
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(noTHOCT BO3LyxXa UCKOYeHa MpH MoMouyH ypaBHeHua Kaneipoua). be 
Kacaetca §(z), TO MBI JIA MpOCTOTb! NOJIOXHM: 


0 (2) can 6,5 vz EH); (¢ 


rie H u 0, —3aaHHble BbICOTa HeBO3SMYIeHHOrO TlOTOKa HM TemilepaTypa H 
ero BepxHeli rpaHume. HMapectHo, 4To Mp Oope TOMMMHA COA XOJIOAHOF 
Bo3yyxa HeBeuKka (!), OSTOMY MBI lIpe_mouo2%KuM, uTo H He mpeBbiiuaeT 3 KN 

lia HenoyBuxHoro Gomee Teloro BO3LyXa, BbITeCHeHHOrO BBeEPX, HMeK 
MeCTO ypaBHeHHA: 


RTE = —pg; T=Ts—11@—F), 4 


ananoruuupie (2), (3). Saecb, ovepugHO, T, p UW Y1—TeMMepatypa, AaB 
HHe€ WU BePTHKaJIbHbIt rpaqueHT TemnMepaTypbl B HeMOABAXXHOM TEIJIOM BO: 
nyxe; 7, —3alaHHad TeMMepaTypa Haj NOBepXHOCTbIO pasfesa pu xX = — x 

Kpaepple ycoBuA OyyT ceqyroune: 


= UF eS pa OP eae Dn ia ease 
w = ud! (x) mp z= 8 (x); ( 
w= uy (pr Pop = pripal za): 


B (°) toKa3aHo, 4uTo cucTema (1) NpHBO_UTCA K pelleHviO OfHOTO ypak 
HeHHA, BKJMOUaIOULerO Be MpOH3BO/JIbHbIe (YHKUHH OT dyHKWHH ToKa 


(u = 0b/0z; w= —Od/Ox). BpaccmarpuBaemoH 3aqaue m0 aHasloruu c ( 
BH 9THX (PYHKUMN serko onpeseineTcCA H3 YCJIOBHH MpH x = —oo. B pe 
3yIbTaTe TIpHXOJMM K ypaBHeHHIO 
GH Gk pA 
sae touR® ue (6 


PemeHwe 9TOrO ypaBHeHHA, YyoBMeTBOpAtollee ycnoBHAmM ~=—O op 
2=0\(4)n > = C7 pie nae (KOTOpbl€e BbITeKalOoT M3 (4)), Oy eT 
U2 


b= TS le4 = [Csin (2 — 8) —8sin(q—2)}}, (7 


rye o6o3HayeHo € (x) = H —y (x); h(x) = H —C(x) —4(x). Suecb ana yqo€ 
CTBa BbIKJaOK JIA BCeX BeJIMYHH, OOO3HAUAIOUMX BePpTHKaJIbHbIe pa3Mepb 
B KayecTBe eMHMUbI MaciiTaOa npunaT napametp U/Vwpr, ume pas 
MepHocTb jWWIMHbI. Takum oOpasom, BewHunHEl H, A, 4, ©, du z, durypupyK 
uyMe B (7) M BO BCeX TocseLyIOulHX (popMyvlax, Oe3spa3mMepuHple. 

Suan >, MOxKHO JerKO TOCTpouTh tbopmyb Aaa u, w, 9% u p’. Ocraerte 
JIMIIb OTbICKATH C(x) (uM A(x) u y(x)). C aTO WembIO OOpaTuMcs K Nocae 
HeMy H3 YyCJIOBHH (5), TpeOyIOWleMy HempepbIBHOCTH aBJIeHH I Ha noBepaas 
cTH pa3yea. Iloqctapiaa 3HaueHHa 


/ H a 
P (n) = P (H)exp (=| al pie A eel Eee (ava *) . 


BbITeKaloulve H3 (2) —(5), B mMocweqHee “3 ycuoBul (5), MeseHHOe Ha P(x, 
OepaA HHTerpalbl HW pasiarad 3aTeM NOJY4MBINeeCA BbIPaxKeHHe B PA No | 
OyeM HWMeTb 


(5 Ay Whe x 0, gU ia (5 
z2=1(X) oa gles R V par 


IIpupaBHuBad Mpapble yactu (8) u ypasuenna Bepnyaau, 3anucasnoro 
a BepXHel JIMHHH TOKa 


7 = we l “z==n(x) ce ; 
P Jz=n(x) 2R0,, U2 


JAYYMM, BOCMOJb30BaBIIMCb BbipaxeHHem (7), TpaHCleHeHTHOe ypaBHeHne, 
aspiparomee C u 6. Tlocme smeMeHTapHbIx mpeoOpasoBaHHit, pH KOTOpbIX 
MTbIBAeTCA TO OOCTOATebCTBO, YTo 6 = C= 0 

DM X = — oo, 3TO YpaBHeHHe MOxKeT OHITb S 
eCTaBJICHO B BHJle: 40 


QS ] Wh Ai 
if T Pees a a 


s=(V 1-2 _—e— I)sinh—C cosh (9) 08 
lee Us On yam ; 
igs U dog uu } F 06 


Ilapamerp t xXapakTepu3yeT BuMAHHe TepMu 
CKUX pasJIM4HH Me@*Ky HeMOABHKHBIM TeIVIbIM =? 
3yXOM H Ooulee XOJIOQHbIM BTOPralouluMcs. 
‘paBHeHHe (9) Mo3sBONIAeT JeErKO MOCTPOHTb KpH- POG, GEES ES. 
re 6 = 5 (C) quia 3aqanHpx t u H. Jaa storo ; 
suuciaem 56 mo (9), 3anaBand pasmMuHbe h uC, Puce a 
-pouM 3aTem TouKH (C, 5) B MwocKocTH Mepe- 

@CHHbIX (C,d), IpHMucbIBaeM 9THM TOUKaM 3HayeHHn H =h+C€+4+5, Ha- 
OHel, IlyTeM HHTepMoONALMH MpoBoquM wu30InHHHu H. Takum’ cnoco6om 
OKHO WIA mMoGoro MpescTaBsioulero WHTepec 3HaveHHA VT MOCTPOHTb KpH- 
le, aHaJIOrH4UHbIe KPHBbIM Ha puc. | (HAMM OblNH TocTpoenbI rpabuKu AA 

a 0,4; 0,8: ...;4,0, 7H = 0,5; 1,0; ...;.3,0). Suaa +4. A, naxogum rpadu- 

yYeCKH Ip MOMOULH COOTBETCTBYy- 

wpe Londen jouleH KpHBOH BesMunHY C WIA 

BC€X HYKHBIX 3HayeHHi 6. Takum 

0 0 Lnfo0x oOpasoM, MocTaBJieHHad s3ayaua 
pellena. 

IlepexoquM K KpaTKOMy aHa- 

Ju3y WowyyenHoro pewenun. Jaa 

MOCTPOCHHBIX HaMH KPHBbIX 


§ = d(C) XapakTepHo TO, 4TO BCe 
0 10 20 30mfcek OHH BbIXOXZAT H3 HavaJla KOOPJIH- 
ese HaT (6 =C =O npn x = — oo), 
Pere 


HM€IOT M@KCHMyYM HM BTOPOH UX 

XZ  KOHel ymupaetca B Ocb C. 

Orciofa cuenyer: 

Puc. 2 1. Ecnu 6e3pa3mMepHas BBICO- 
Ta YTOpbl HMKeE MaKCHMaJIbHOH 
PAMHAaTEI cooTBeTcTByIOILelt KpuBol 6 = 5(C) (OyqeM HasbIBaTb STY OPMHa- 
KPHTHYeCKON BHICOTOH), TO IpH onpegxemeHuu C MbI OyeM BBIHY2K CHI Te- 
eMelLaTbCA BlOJb BOCXOLALel BeTBH KpuBoH d — 5(C) OT Hayala KOOPAMHAT 
0 HEKOTOPOMi TOUKH, CooTBeTCTBYIONel BbICoTe Topbl, HM OOpaTHo. Ilostomy 
aclipeyeseHve MeTeOPOJOPMYeCKHX JJIEMCHTOB MO BePTHKAaH Ha Pa3JIMUHbI- 
H TOUKAMM MOBePXHOCTH FOpbl, PaciOsOKeHHLIMH Ha OMHAKOBOM BbICOTe Oy- 
CT OJMHAKOBbIM, H€3ABHCHMO OT TOrO, HaXOMATCA JIM 9TH TOUKH NO OAHY HIM 
0 06e CTOPOHDI OT BeplinHbI (ecH, HallpHMep, Tropa CHMMeTpH4Ha, TO HU 
apTHHa JIMHUM TOKa OyeT Tak>Ke CHMMeTPHUHa). ; ) 
2. Ecau Oespa3sMepHas BpIcoTa ropbl COBMayaeT C KPHTHYECKOHM BbICOTOH, 
) TIpH pacueTax [IA TOUeK, eK AUX Ha MOABETPeCHHbIM CKJIOHOM, MO?KHO HC- 
OJIb30BaTb KaK BOCXOMAILYIO, TAK U HUCXOMsULy!IO BETBb KPHBOH. CleqoBaTedb- 
0, B ITOM CJlyyae HMEIOT MECTO [Ba peleHHA.OWHO U3 HAX MO CBOeMy XapakTepy 
H¥eM He OyeT OTMMYATLCA OT PellleHHA, COOTBETCTBYIOMLErO CJIyyato 1. Tpyroe 
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pelllenve JaeT cy2Kenue MOTOKa (MHOFa B HECKOJIbKO pa3) Ip ABY2KeHHH BO} 
lyXa BHU3 M10 rope Mf COOTBeETCTBYIONee BOSPacTaHHe CKOPOCTH, T. €. Ty KaPTHH 
KoTOpand HaO.mojaetca pu Gope (')*. 

Peamu3yerca B IpHpose STOT KPpHTMYeCKMH PexXKUM MIM HET, 34BUCHT OT Pal 
IpeqeseHuA WaBeHua mpu x = + oo. OTciofa AemaeTcA MOHATHOK MPHdHi) 
Toro, YTO Gopa BO3HUKaeT, BOOOWIE TOBOPA, CPaBHHTeJIbHO PeKO (1). Lasa To} 
YTOObI OHA BOSHHKsIa, HeEOOXOAHI| 
OCYIMECTBJIEHHE OMPeeJICHHBIX Y} 
JOBHH B HaOerarollleM TOTOKE | 
Bla OT YTOpbl C MOABeETPeHH(t 
CTOPOHBI. 

3. Ecau Oe3pa3mMepHac BbIC} 
7a TOpbl OoOubWIe KPHTHYeCKO} 
TO peleHHe MUCTPOHTb He yae} 
ca. B aTom cayuae culeqyeT Of 
JaTb OOpasoBaHHaA Ha HapeTpe} 
HOH cCTOpoHe HeCTallLHOHapHOy 
ruypaBsuyeckoro MpblKKa, JBI 
»*KyllerocH BBepX HO TeveHHH 
Huxe mo Teyenvio OymeT uMey 
MecTO. KpHTHuecKHi pexy 
C TeCMH HauaJIbHbIMH J\aHHbIM 
(rmy6uHoH HW CKOpOcTbIO XOsOAHOrTO COA), KOTOPEIe OOpasylOTCA 3a 93TH 
NDbKKOM. J 

Jlanum Tenepb mpumep pacueta. Ilycrs H = 3 xm; 8, = 270°; Ty = 28Cf 
U = 10 m/cex; > = 1/2,mM/cex®-rpai; p = 3-10°* rpan/m. Torna H =3 (6e) 
pa3mMepHoe), 13,2. 

Kaptuna Muu ToKa, paccuvTaHHad Mo (bopmyvie (7) Mp MOMOULM COOTBE! 
cTByrollelt KpHBol puc. | ANA clyyad ropbl, Oespa3MepHaA BbICOTa KOTOP 
paBHa KpuTuyecKOl BEICOTe, MOKa3aHa Ha pue. 2. Anasormunad KapTuHa WJ 
rOpbl, BBICOTa KOTOPOH He MOCTuraeT KPHTHYECKOTO 3HaYeHHA, WaHa Ha PHC. | 
TomcToH uepTol HaHeceHbI Mpodusu Berpa. 

B 3aksoyenHe BbIpakaem rayOokylo Mpu3svatembuHocTs I’. K. CynaxBesuyy, 
u Jl. M. Jlepuny, quckyccHu C KOTOPbIMH CHOCcOOCcTBOBAaJIH MocTaHOBKe pa6oT 


OQubOpycckan 9KcneqMUMA TloctynHsio 
VMucrutyta mpukiaqHon reopu3snKu 11 X 1959 
Akazemuu Hayk CCCP 


Ka6apaquno-bamkapckHit TrocyapcTBeHHbI yHHBepcuTerT 
r. Hambuux 


IWHMTHPOBAHHAAH JIMTEPATYPA 
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* Ecam 2apleuve y 3eMsIM Ha MofBeTpeHHoi cTopone exKUT MexK]y TEMH 3HauveHvAM 
KOTOPble COOTBETCTBYIOT YKaSaHHbIM ABYM pellleHHAM, TO TaM JloKeH OOpasoBaTbCA TuApaBs 
YeCKHH MpbhKOK, TaKOH Ke, KaK HM TOT, KOTOpHIM HaOmOJaeTcA B HW>KHeEM Obetbe BOLOCAMBH 
MJIOTHHBI Ip aHaOrMunblx ycuoBuax. Corsacno coo6ujenuio A. T'ycepa, Takoe spenne je 
CTBHT@IbHO HaOmIONaeTca. 
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Joxrnagn Arkagemun nayr CCCP 
1960. Tom 130, N 3 


TEXHHYECKAA PH3HKA 


A.. E. TEP Y3HH u H. H. OBYUAPEHKO 


O BbICOKOTEMITEPATYPHOM CAMO3AJIEUHBAHHH JIE®EKTOB 
NOBEPXHOCTH, KPHCTAJIJIMUECKUX TEJI 


(ITpedcmaeaexo; axademuxom IT. A. Pe6urndepom 8 X 1959) 


1. Hanpasurenne mpomeccos, KOTOpEIe NpH NOBBIWeHHbIX TeMIepaTypax CaMo- 
|MPOHSBOJIbHO MIPOHCXOAT Ha MOBEPXHOCTH KPHCTAMIMYECKUX Tes, OMperedAeT- 
IcH CTPeMJICHHeEM K MHHHMYMY TOBePXHOCTHOHM SHepruH, T. e. BeMunHEE EF = 
: =o,S;, Pe ¢, — MOBEPXHOCTHOe HATAKEHHE IVIOCKOCTH, BeJIMYHHa MOBepXHOCTH 
iKoTOpoH S;. KoHeuHbIM pe3yJIbTaTOM STOH TeHTeHUHM ABJIAeTCH cbopMupoBaHHe 
MOHOKPHCTAJJIOB, HMCIOWLHX PABHOBECHY!IO (POpMy, O 4eM, B YaCTHOCTH, CBuze- 
pieiecTByior onpitpt I]. MW. Jlykupcexoro (#) c MOHOKpHCTasaMH KaMeHHOL coun, 
{KOTOPHIM IIPHHYAMTeIbHO Oba 3ayqaHa dbopma, OTJMYHAaA OT paBHOBeCHON. 

OHako Ha IlyTH K KOHCGHOMY (HCTHHHOMY) PaBHOBeCHIO MOryT peasu30BaTb- 
NCH MIPOMe@XKYTOUHbIC MeTACTAOHJIbHbIe COCTOAHUA, MepeXO B KOTOPbIe COMpoOBo- 
bKyaetcs BbIHPpbIWeM CBOOOAHOH SHeprun. IIpoueccnl, Bemyuive K yCTaHOBJeHHIO 
eTACTAOHJIbHbIX COCTOAHHH, TaK%Ke OlpeeAIOTCA CTPeMJICHHeM K MHMHHMMH3A- 


IeECTBEHHO I0-pa3HOMY HM COMPOBOKAaTbcA ABJICHHAMM, KOTOPbIe, Ha MepBbllit 
ABST JIA, KAKYTCA B3AHMOMCKJIIOYAIOLILMMH. 

| B 3aBucuMocTH OT MCXOAHOrO COCTOAHHA MOBePXHOCTH KPUCTama MOxKeT 
HepreTHyecKH OKa3aTbcA WesecooOpa3sHbiM pa3BUTHE MNOBEPXHOCTH, B. 
(BASH C MOABMeHHeM TpaHel C MaJIbIM NOBePXHOCTHbIM HaTAKeHHeM. MmMenHo 
TO ABJIeHHe paHee H ObIJIO OMMCAHO B CTATbAX, MOCBALLCHHbIX CTAHOBJICHHIO 
a3BUTHIO «eCTECTBEHHOM WiepOXOBaTOCTH» Ha NOJIMPOBaHHOH MOBepXHOCTH IIpo- 
3BOJIbHOFO CeYeHHA NOMMKpUCTamia (*) H CCeYCHHA MOHOKPHCTaa B MOCKOCTH 
i HEMMHMMAJIbHbIM UOBCPXHOCTHbIM HaTs2KeHveM. B nocwieqHee BpeMA STOT 
dbbekT osyuns Teoperuyeckoe onmucanue (*). 

MoxeT, OHaKO, OKa3aTbCA, UTO CCIM MOBeEPXHOCTb KPHCTaJIMYeCKOrO Tewa’ 
BHAYHTeIbHO Pa3BUTa, TO yMCHbIMeCH UE MOBepXHOCTH OyseT Tem Mporec- 
OM, KOTOpbIi oGectleyuT HanMOosee ObicTpoe yMeHbllieHHe BemMunHE EL. 

JlauHaad CTaTbxA MOcBALLeHa H3yYeHHIO BTOPOM M3 yKa3aHHbIX BO3MOXKHOCTeH 
YMCHbIUeHHA CBOOOAHOM NOBEPXHOCTHOH SHEPrHH KPHCTAaMIMGeCKOrO Tela, YTO: 
OXKHO CelaTb, CleqA 3a MpOWeCcCOM HHBeEJHMPOBKH MOBePXHOCTH, MMerOLeH 
akpockonuyeckue jedeKTHI. 

UrTo6bl NOMyYHTb KOMUCCTBEHHDIC JaHHbIe O ABJICHHH, MbI U3yyaH Mexa- 
3M HW KHHeTHKY HUBeMpOBKH edeKTOB KPHCTaJJIMYeCKOH MOBepXHocTH — 
peqHaMepeHHO HaHeCeHHbIX WapallvH (PUCOK), MMeIOWINX OlpememeHHy!0 HUCXOA- 
yi reoMeTpHto. 

2. TIpouece 3aeuvBaHuA M3bAHOB MOBePXHOCTH BOOOMe TOBOPA, MO*KeT 
DeyULeCTBATCA IPH MOMOMLH MexaHHusMa OObeEMHOM Auppysun, MoBepxXHOcTHOK 
hadpy3uu W Mepenoca BelllecTBa yepes rasz0By1o (pasy («MepeKoHAeHCalMOHHOrO» 
M€X aHM3Ma). 

OrnolleHve BKJIalOB, KOTOpbIe MOFyT ObITh BHECeHbI M€XaHH3MOM OObeEMHO!L 
MOBepXHOCTHOM Wudby3suu B HUBeMMpOBKy Aeekta, XapaKTepHbIM JIMHeHHbIH. 
Dasmep KoToporo J, olpeeIAeTCH COOTHOLIeHHEM: 


iF Dy, l 
Lee) 
- D2 


rie D, u D,—coorperctBeHHO Koa PunneHT OObeMHOM M MOBepXHOCTHOM 
camoquddby3nuu; 6 — TOsMMMHA CJIOA, B KOTOPOM OCYLLeCTBIAETCA MOBCpXHOCT- 
Had camMomudpysua. 

V3 3anvcaHHoro COOTHOIIeHHA CuIeqyeT, 4YTO Kora L-~ 10 em (D,/ Ds = 
~ 10° 107%, +107 cm), BKaq oObemHOH Qudpy3suH B Mpolecc HMBe- 
JIMPOBKH W3baHa MpeneOpexumMo Mal (e~ 10? 10%) mo cpaBHeHuio C 
MOBEpXHOCTHOH Audpysuen. 

TlocieqoBpaTesbHOe paccCMOTpeHHe KHHETHKH MpPOWeCcoB 3aJleYHBaHHA USb~ 
dHa, WMeloulero (popMy Wapanvubl Cc TYIbIM YrJIOM pH BepluMHe (*) (pacueT 
JIA TaKOrO H3bHHa ObII MpOH3BeMeH B CBA3H C TeM, 4YTO OH JIErKO MOXeT 
ObITb MOJIYYeH SKCMePHMEHTaIbHO), B MpeMOJIO%RKeHHH, YTO 3a/leuHBaHHe Ipo-| 
UCXOAUT JH60 C MOMOMbIO MOBeEPpXHOCTHOH Au@pysuu, MHO0 «MepeKOHeHCAa-| 
ILHOHHOrO) Me€XaHH3Ma, MPHBOANT K CJIeLYIOULMM PpesyJIbTaTaM. | 

A. TopepxnoctHasa Auddysua. Ilo qanHbim Oo CKOpocTH HMBeJIN-| 
POBKH (YMeHbUIeHHe FyOMHbI WIM yBeHUeHHE IWHPHHbI PHCKH) MOxKeT OBITH; 
ompeyeseH KOS(PPUUHeEHT MOBepXHOCTHOH camoxudpdy3sHu. B yacTHOCTH, BeJIH-| 
UHHbI Tt}, (BpeMa nowy3ameunBaHua) HU D, CBA3aHbI COOTHOLMeHHEM 


(aap 
166Q2n ~s’ (D 


2 


Da 


re ¢ —noBepxHocTHoe HaTa»KeHHe; 2 — oObeM, NpHxOsAlHucA Ha | aToM; 
nN —NOBepXHOCTHaw mOTHOCTb aToMoB. V3 (1) clenyer, yo BpemaA mNowdy3a-} 
JI@UMBaHHA WM UCXOHad WIMpwHa PHCKH CBA3aHbI COOTHOLMeHHeM Sa . 

B. «(dlepexk@uyqexcanuoOHHbl» MexaHusM. B otwamune oT mpexE} 
Ayukero caywan, ty, 1 CBx3aHbI COOTHOIMeEHHEM eet ) 

Ilo jaHHbIM O KHHETHKe 3aJIeUMBaHHA MOXKeT ObITb OMpeeJIeHO MOBEpXHOCT-f 
HOe HaTS>KeHve TBEPAOH (pasbl Ha rpanulle Cc COOCTBeHHbIMH Napamu. B uacr-| 


HOCTH, 3TO MOKeT ObITb CfeJlaHO, eCJIH HWU3BeCTHa BeJIM4GHHa Pee 


2 */2 (3 TE t 
apes (2mm) (kT) = (2) 
LPO ty 


re m— acca atoMa, P,— paBHOBecHad yMpyrocTb napos. 
SaMeTHM, UTO 3aIlHCaHHble COOTHOIeHHA MOJYYeHbI B MpeHeOpexeHHH aHHy 
30TponweH MOBepxXHOcTHOrO HaTA»xKeHHA (cM. (‘, 14)). 
OTHOCHTeJIbHY!O pOJIb UBYX MeXaHM3MOB Upowecca 3aeuHBaHHAa yOOHG 
OWCHHTb, PaCCMOTPeB OTHOLI€HHE COOTBETCTBYIONIMX BpPeMeH MOsy3aeuuBaHUs 


Ss: 
V1 : ike Po 
/: ~~e AQ/RT | (3) 


re AO = 0;—0,>0 (0;—TennoTa ucnapenus, 9@,— 9Heprus aKkTuBanuMm 
NOBeEPXHOCTHOH camMosuddy3sun). 

Cormacno (3) OTHOCHTebHadA PONb CPaBHHBaeMbIX MeXaHH3MOB C Temmepak 
TYPpOH W3MeHHeTCA B MOb3y «MePeCKOHMeHCalMOHHOTO» MexaHH3Ma. OgnaKig 
TA OO/bUIMHCTBA METAJWIOB, He OTJIMYAIOWIHXCH AHOMAJIbHO OO/IbWIOM ynpy)) 
rocTbio tapos (Cu, Au, Ag, Pt, Ni uv. 4.), «mepeKonyeHcalMoHHbtliy Mexannanl 
He OJDKeH ObITb CyWeCTBeH WaxKe B OONACTH MpeAMMaBHIbHBIX TemMepatyph 

Jia KpuctaJI0B ¢C OobWIOH yMpyrocTbio NapoB, B YacTHOCTH Aaa MHOrME 
MOHHbIX KPHCTAJJIOB, «MepeKOH]e@HCaHOHHbIM» MeXaHH3M MOXKeT oKa3zaTbe!s 
onpeneimoujum. TlocmeqHee OpluI0 BLIACHEHO B OMBITaX lo 3aneqHBaHHIO pucoll 
Ha KPHCTalaxX KaMeHHOM COJIM, NPOBOAMBUIMXCA B Halle madopatopun (22)j 

Hs (3) culenyeT TakxKe, TO OTHOCHTEIbHAA POJIb CPAaBHHBaeMbIX MCX aHH3MO)lh 
3aBUCHT HM OT WIMPHHbI WapallMHbl, T. €. «MePeKOHCHCallMOHHbIM» MeXaHH3M 
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Puce. 1. SaneunBanHue pHCKH Ha MOBepXHOCTH LWWIHoBaHHO WM MOHPOBaHHOM Me, i 
tH. T = 950°. 

1 — ucxoguoe coctrosnne (Ly = 10,5); 2— gorpes 20 T= 950° (¢ = O muu.); 3 — ¢=3 mun; 
4—¢= 10 wmn.; 5— ¢ = 40 mun. 6 — ¢ = 360 muun.; 7— ¢ = 720 un. 


Puc. 2. SaneuuBanve pHCOK Ha MOBepXHOCTH MeQHBIX OOpa3lloB C pasIHYHBIM HCXOAHBIM COCTOR- 

HMeM MpHMosepxHoctHoro cos. T = 950°, ¢ = 60 mun. Tlepex gononHuTenbHO o6paboTKoii 

OOpasilbl NOMMpoBaINch M OTKUTaMHCch, T = 1000°, ¢ = 2 uaca. { — ucxofHoe cocTosHHe. Pu- 

CKH HaHOCHAMCh: 2 — 6e3 JONOHUTeMbHOM OOpaSoTKH MoBepXHOCTH; 3 — Nocue AONOMHHTENb- 

Holi MoMMpoBKH; 4 —Nocue uMpoBKH Ha Oymare NoNd 3, 4, 5 4H MomupoBKH; 5 — nocule o6pa- 
OoTkKH pesiiom, wuMoBKH Ha Oymare NaN |, 2, 3, 4, 5 w NOMMpOBKA 


TMAH, rv. 130, Ne 8, Tery3un u OpyapeHKo 


i 


7. 


OTOPHIH MOXeT ObITh HECYILeCTBeEH B Havawe Mpomecca (pH MaJbIX l), Moker 
OKasaTbCA ONPeeTAIOULMM KMHETHKY Ha MocweqHeli cTaqMu 3aneunBaHua *, 
ak Kak MPOlecc HUBEMPOBKH CONPOBOxKaeTcsA yBeMYeHHeM LUMPHHbI H YMeHb- 
eHHeM TVIyOHHbI H3bAHA. 

3. Mbl MpowsBOQHIH OMbITE 10 BbICOKOTeMMepaTyp Holt HABeEJIMPOBKe PHCOK 
yrJIOM Mp BeplinHe 136°, KoTOppie OplvIM HaHeCeHBI Ha IIMPOBaHHyt0 H NOWMH- 
pOBaHHy!O MOBEPXHOCTb MNOJIMKpuCTaMyecKoro oOOpa3sia Oe3kuCcOpo_HOli 
elu. 

OMKHTH MpOMsBOAMMCh MPH NocToAHHOH Temmepatype (600; 700; 850 u 
50°) 1460 B aTmociepe Mapos Megu (Bakyym ~~10-4 cm), 160 B aTMoctepe mpo- 
TOUHOTO aproHa UM BOLOpoa. 3a IpoweccoM HUBEIMPOBKH BeOCh HaOMIOMeHHe 
MOMOWbIO uHTepepometpa JIuHHuKa (MMM-1). Tunuausie uatepdeporpam- 
bl, MOJIyYeHHbIe B 9TOH CePHH OMbITOB, H300ParxKeHbI Ha PHC. 

O6OpaTHB BHHMaHHe Ha TO OGCTOATeIbCTBO, TO B Mpowecce saseunBanua 

pucka COXpaHAeT PiaqKU Mpousb, T. €. BeqeT ceOA TAK, KAK pucKa, KOTOpas 
HaHeceHa Ha NOBePXHOCTb Tela C H3OTPOMHbIM MOBePXHOCTHBIM HaTAXKeHHeM, 
MOXHO 110 .aHHbIM O KMHETHKE HUBEJIMPOBKH OMpeeHTb KOI@dullMeHT MoBepx- 
HOCTHOH camoyupdysuu. IIpu T = 750; 850; 950° nowyuaem, cooTBercTBeHHO, 
fe 4°2107° 1210-3: 10> ‘em?/cex. 
OTH BemMunHb! D, ABAAIOTCA CPe€MHHMM NO JaHHbIM OMBITOB, MpOBeeHHbIX 
3 Pas/IMUHBIX CpeqaxX WH Ha PHCKaX JByX pa3smepoB. OTJeNbHbIe MMTepaTypHbIe 
eBeqenua Oo D, (° '°) cormacyloTcaA c HallMMH M3MepeHHaMAH. 
CpaBHeHHe KHHETHYCCKHX KPMBBIX, NOJIYYeCHHbIX B OMbITaX C PHCKaMH pa3- 
FIM4HOH MCXOQHOH WupuHpt (1) ~4u, /,~ 10), cBuzeTembCTBYeT O TOM, ¥TO TIper- 
“Ka3aHHad PacueTOM MIPOMOpWHOHAaIbHOCTb t1,,~/* coOsmomaercs. 
4. Coxpanenue B lpomecce 3aeuNBaHHA Plaqkoro mpodbusa pucoK ** Ha 06- 
basilaxX OMMCaHHOHM BbIIe CepHH OMBbITOB BbI3bIBAaeT yIMBeHHe. Tako XapakTep 
3Me€HEHHA UpoPusA pHckH HaOwOMasICA HaMH Ha cTeKWe, Te ITO ECTECTBEHHO 
CBA3H C H30TPOMHeH KOIPPUuNeHTa MOBEPXHOCTHOFO HATAKEHHA, HO HE JLOJKEH 
SbII Obl HMETb MecTa Ha MOBePXHOCTH KPHCTaNIMYeCKOrO Tela, MOBepXHOCT- 
40€ HATAKeHHe KOTOPOrO anHus0TpoNHO. MoxkHO MpeqNOMOKUTb, ITO ONMCAHHOe 
HBJIGHHe OOA3AHO HaJIMYHIO TOHKOFO IIPHNOBeEPXHOCTHOrO aMOpdu3HpOBaHHOrO 
POA, OHAKO 9TO MpeNoMOMKeHHe HAM HE KAKETCA COCTOATEJIbHbIM, TAK Kak 
MeIOLLHeCaA 2IeEKTPOHOrpaduyeckHe aHHble OO H3MCHEHHM CTPyYKTYPbI MOBepx- 
{OCTHOTO CJIOA WIAMPOBaHHOrO MeTaINYeCKOrO O6pasila (OMBbITHI MPOH3BOLMJINCb 
a 30s10Te (°), T. e€. MeTae, 61M43KOM 10 CBOHM PeUIeTOUHbIM XapakTEpHCTHKaM 
X M€QM) CBHJETebCTBYIOT, YTO IPH HarpeBe AuppysHnouHble KOJIbILa OOOCTPAIOT- 
A, IIpeBpaliadch B TOHKHE JIMHHH, HU ITO YKa3bIBaeT Ha HCUCSHOBEHHE Tak Ha3bl- 
saemoro cJIoA Betabon. 
Bo3MoxKHO HWHOe MpeqnouoxKenHe, COriacHO KOTOpOoMy HaOvuOaroulasica 
\laqKOcTh MpousA ABAAeTCA CMeICTBHEM MIpegbICTOpHM OOpasila HW CBA8aHAa C 
HaJIM4HeM BECbMa MeJIKOAUCHepCHOH CTPyKTyPbl B TOHKOM IIPHMOBepXHOCTHOM 
Joe. B cormacuHw Cc 3THM TpesmouoKeHHeM HaXOMATCA Pe3yJIbTaTbI ONbITOB 
CM. puc. 2), B KOTOPbIX PHCKa HaHOCHJIaCcb Ha OOPA3IlbI, MOBEPXHOCTb KOTOPbIX 
oyBepralach OOpadoTKe pa3MyHO cTeneHu xecTKocTH. M3 npuBeweHHbIxX UH- 
repdeporpaMM OueBHHO, YTO MpeqBapPHTebHAaA WIMPOBKA CyULeCTBeEHHbIM 06- 
)asoM OMpeyemneT XapakTep 3aeuHBaHHA, MPH 3TOM PuCKa Ha MOBePpXHOCTH 
DOpasIlOB, CBOOOJHEIX OT HCKaxKeHHM, YaCTHYHO H3MeHHET CPOpMy, HO IpakTH- 
hecKH He 3ameunBaetca. Ha6somaemplli xapakTep HW3MeHeHHA (bOpMbl PHCKH 
9TOM CJIy4ae MOXKET ObITh NOCTABJIeH BO B3aMMOCBA3b C AHH3OTPONMeH Koap- 
MIMeHTa MOBepXHOCTHOTO HaTH2KeHHA Me. 

B mpeqioxKexHoM BapvanTe OObACHEHHA He HCTOKOBaHa MPHyHHa BbICOKO- 
FemilepatypHOH ycCTOMUYMBOCTH MeJKOMCHeEpCHOH CTPyKTYPbI, 9JIEMeHTbI KO- 


* OrmeueHHoe O6cTOATeNbCTBO CBA3AHO C TeM, “TO Tip yBeMYeHHM LWMpHHbl PHCKH 
hospacraer qudy3Mounblli MyTb, Tora KaK MoTOK BelllecTBa M3 rasoBoH (a3bI Ip 9TOM He 
I3MCHAeTCH. : 

** Deuyp wer, pasyMeerca, 06 OTCyTCTBAM HepoBHocTeli, KOTOpble MoryT OpITb oOHapy2KeHbl 
1HTepdepomeTpuueckH. 
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TOPOL NOMMKHBI ObITh 3HATHTEbHO B3AMMHO e30PHEHTHPOBAHE! JI TOFO, 4TOO) 
OOYCJIOBHTb siPeKTHBHY!O AHH3OTPONHMIO KOadPuUMeHTa MOBePXHOCTHOrO HaTs 
*KeHua. BosMoxkHand IpHyHHa ITOH CTaOHMbHOCTH, T. €. YCTOMYMBOCTH TOHKOr 
IIPHMOBEPXHOCTHOFO CJIOA MO OTHOWEHHIO K COOHPATeMbHOM PeKPHCTAaIIM3alAE 
MOXKET 3aKJIOUATLCA B YACTHYHOM Pa3OOUEHHOCTH 9JIEMCHTOB JUCMepCHOH CTPyk 
TYPbI. Ota pas0OuleHHOCTbh MOXKeT OBITb OGycsOBMeHAa HOO KOHJeHCallueH H 
rpaHulax 9JIEMeHTOB CTPyKTYPbI H3ObITOUHBIX BaKaHCHH, BOSHHKUIMX Mp 01 
*KUPe ILWIMPOBaHHOrO H MOJIMPOBaHHOrO MOBePXHOCTHO"O COA *, HOO BCMEACTBU 
TEPMHMYeCKOFO PasIOXRKeHUA TOHKUX MJICHOK OKHCJIOB, PaCIOJIOWKeHHBIX Ha Tpé 
HUMaX 9JIEMCHTOB CTPyKTypPbl NOBepxXHOcTHOrO clon. (SameTHM, 4TO Mpomec 
NOJIMPOBKH COMpOBOxKaeTCA YaCTHYHbIM OKHCJCHHeEM IOBePpXHOCTH.) 


MuctutyT XHMHH Tloctynuuio 
pH XapbKOBCKOM TocyapcTBeHHOM YyHUMBepcuTeTe 28 IX 1959 
um. A. M. Toppxoro 
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- t 

H3pecTHo, uTO OTAKHT NacTHueckH LeopMUpOBaHHBIX MeTaWIOB, MeTamMoB rabBanrh 
yecKOrO Npoucxoxwenua (7), a TaKxKe MOHOKPHCTaNOB, MOABepruyTeix Resopmauun (°), compe) 
BORK aeTCA MOABMCHHEM M3ObITOUHBIX BAaKAaHCH C Nocaemyloneli UX KOnMeHCaluell Ha pasaHt 
HOrO poda HeOMHOPOAHOCTAX CTpyKTypHI. 
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Jloxnxagn Akanemun Hayk CCCP 
1960. Tom 130, Ne 3 


TEXHHYECKAA PH3HKA 


H. ©. ®ACTOB 


K TEPMOJAWHAMHKE HEOBPATHMBIX TIPOLLECCOB 
NJIACTHYECKOFO JE®OPMAPOBAHHA . 


(ITpedcmaeaeno axademuxom I. B. Kypdwmosoim 9 VI 1959) 


B TeopHu peslaKCalHOHHbIX MpomeccoB MOJ4aIMBO MpesMosarasocb, uToO 
}leKTp BpeMeH peaKcaluu Tela B Mpomecce TesOpMUpOBaHHA OCTaeTCA NOCTO- 
MHHbIM (1~*), — 9TO 9KBHBAaJIeHTHO lIpeHeOpexeHHio H3Me€HeEHHeM MaKPOCTpyk- 
ryppt Tela, B YaCTHOCTH MvlacTuyeckow edopmaunen. IIpu maactuyeckom Je- 
po OPMHPOBaHHH PeJlaKCallHOHHbIe CICKTPbI, XAPAKTePH3YIOULHe BO3PacrTyIOLy!0 
VOLIBaIOWyIO Harpy3Ky, OTIM4YAIOTCA pyr OT Apyra, YTO yKa3bIBaeT Ha H3Me- 
henne MAaKPOCTpyKTYypbl Tela B Mpowecce espopMupoBaHHaA. 
| PaccMoTpHM MaJlyio ylipyro-luactuyeckyio jecbopmannio. O6nrmHO B Mpo- 
mecce TePOpMUpOBaHHA MeCHAIOTCA KaK OTHOCHTeJIbHBIM OObeEM Tela &., TAK U 
<ecsOpMallHH YHCTOFO CABHTA &;p — 4/5 S20d;~. OMHAKO BBHAY TOrO, YTO Mp BO3- 
TMKHOBCHHH IlacTHYeCKOH esopMalluu Mocwle CHATHA Harpy3KH OObeM: Tewla 
u€ MCHACTCA, WIA HUCCeOBAaHHA OOWULMX CBOMCTB MwlacTHyecKoro WePpopMupoBa- 
IMA MOXKHO OFpaHv4uTeeA etopMallMen uucToro CyABHra. 

Hepapnosecuas CBOOOMHaA SHEPHA EAMHHUbI OObeMa Tesla Tipu Bospactato- 
lei Harpy3ke (aKTHBHOe Harpy2KeHHe) MIA CaObIX OTKJOHeHUM OT COCTOAHUA 


J 
Fee Fy 2) beens (1) 
a 

1 . 

Gia + — Gin = Ben, (2) 
a 

ime F(T) — cBo6oqHat 2Heprua B COCTOAHHM paBHoBecus; 9%) = 6, — pt) — 
TKJIOHEHMe TeH30pa pesiakcaluu >!) OT erO PaBHOBeCHOrO 3HayeHHA (i ae 


&;p C OOPaTHBIM 3HaKOM (B CocToAHHHN paBHoBecua 9%) = 0); B,—nosO0- 


IKUTebHBIH KOSP(PMILMeHT; t,— BpeMA pewiaKcatwuu. Ilapamerppl Bs Mires 
IBIAIOTCA (PYHKUMAMM Temnepatyppl 7; cage a = |4— MOYJIb CiBura * 


Ten30p HalpsxKeHuii o;,, BHYTpeHHAA sHeprua U mu mapamerppl 94) npu 
ajaHHoH cKopocTu jedopmauun v OyzyT (”): 


OF 
Sie a. > Bag; (3) 
Ce iy Te Ue ee ae) eng (4) 
ae rer ip 0 Aas aT } *ik ? 
4 t’—t/ 
* OuepuyHo, uTto F sapasetca dyHKunei 7, ¢,, u pin) = = Ep — Vip =\e *e,p (t') dt’ 


0 
He 3a4BHCHT OT epopMalun cABura fips TaK Kak B Tipefemax pemakcalHOHHOH TeOpHu 


€PMOAHHAMHYeCKHE BeJIHYHHbI He MeCHAIOTCH MpH 3aMeHe €;, Ha Erp + Arps Pe Ay, — TlOCTO- 


HHbIM TeHSOp. 
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(2) — yt, (1 ms Gn ey, (5 


Pik 


rue U,(T) = Fy (T) + TS, (T) — BHYTpeHHAA SHeEpruad B COCTOAHUM PaBHOBe 


dB, 
Cis. S= Sy) aT Pie — SHTpOM A. 
a 


Ecmu B HeKOTOPbIN MOMeHT BPeMeHH Harpy3ka CTaJla YMeCHbUIATBCH, Ti 
napamerppl 9%) Oy~yT W3MeHATBCA COracHoO (2), HO Cc MpyruMH BpeMeHaM) 


pewJlakcalHu et Ecun, KpomMe TOTO, BPpeMH, B TeYeHHe KOTOPOrO Harpy3k 


CYULeCTBeEHHO YMeHbIlaeTCA, 3HAYHTeJIbHO MeHbINe BCeX BPeMeH pewlaKcally 
t; (YTO BHINONHAeTCA Ba OT TOUKM peKPHCTaWIM3alWH), TO H3 (2) Cie 


ayer, uto dp) — 0, uw rorga 


a (a) (0) (0) 
6(¢) —= ip + Sik — Sik» (€ 


rye fie () yw el?) — snauenna o') uM s,, B YKaSaHHbIli MOMeHT BpeMeHH Hi 4 


pes &%) o6o3Ha¥eHa BeJIMUHHAa (2) mp pasrpy3ke. 


ik . 
Ten30p HanpsxKeHH MpH pasrpy3ke o;~, corsacHo (3) u (6), OymeT 


= a Z 
Siz = 2D) Boll = 2D) Ba (le) + cix— ete) = Qu (Ce — ee’) + 2 Dj Bagi’ 
a a 


BuHyTpeHHAA 9HEprHA TvlacTuyecKH JetbopMHpoBaHHoro Tesla Noce CHATH 
Harpy3KH HasblBaeTCA 2Hepruelt ee mers UE 


ur =i (B. sung on) eae (: 


IPH MONOJHATeIbHOM YCJIOBHH o;, = O. Jina BErunceHHaA g(a) BOCIIOJIb3yemc 


mpeoOpasosanvem Kapcona — Jlanaca. Ilepexoga or (2), (6) u (7) K 436 


Opaxenntio f = p\ F(t) e-Pidt wo cuHTad, uTO B MOMeHT BpeMeHu t=O Hé 
0 
rpy3ka Oblla CHATa, HaXOHM 


ee pty f pt B Pv 
Saeed eae ca are sed Bag ©); rare \a oa aes ll - a 
a ) 


- B 


cr 


Ec.Id B mpouecce yBeJIHYeHHA Harpy3kKu BCe BpeMeHa pewJlaKcallMu Tt, Olt 
HaKOBbl, TO, Kak CJleqyeT u3 (2), 9) TakxKe oOgMHakoBbl. B 9TOM cuJly4é 


u3 (9) u (8) cmenyet, 4TO SC O nu U*=0. CnegopatenbHo, B mpormecd 
meopMallwu 9SHepruA ynpouneHHs aKKYMYJIMpyeTCA TOJbKO B TOM culyuae 
eculH LePopMupoBanve COmpoBoxAaeTcA HECKOMbKHMM pewlaKcalLHCHHbIMH Tp 
weccaMy¥ (HanpHMep, MpoweccaMH BaA3KOrO TeYeHHA HM WpOOJeHMeM KpHcTads 
Ha OJIOKH). 

OTHOWeHHe SHeprHH yipOuHeHHa K 3aTpaueHHoli pa6ore W npn t= 


(T. e. cpasy moce CHATHA Harpy3KH, KOrga mpomecchl pasympouneHuA elt 
He HacTyIuJIM) OyReT 


U* 2 
+ aS (B. “af dB fad) (a0 eee 7 Berl oy) | 


a 


(2 Ba, Vetus —2 (Song). ul 
; a J 


ee 
Ww 


_ Pacecmorpum cayuali mMasbix pedopmaunii, yuna KOTOPBIX KO9p(pHILHeHT 
ynpouHenua do /de = 2 2u (3necb o H & O3HANAIOT o,, U &;p). B 3TOM Culy- 
Tae TeNO He YCNeBaeT 3aMeTHO CpeJaKCHBUpOBaTb, MH OdubIad YacTb gle) (O 


OyneT paBHa ¢ (ocTabHbIMH pie) C MaJIbIMH BPeMeHaMH pevlakcallHH mpe- 
HeOperaem). Torya >) Bag?) == SH 
a 


U" = (w—d) de? /p, We (u— 2d) de? /p, (11) 


T. €. QWIH MasbixX JecsopmMauvi, pH KOTOPbIX Teno ecbopmMupyetca mourn 
ylupyro, WH, KpomMe Toro, B CJly¥ae, KOra pesaKCallMOHHbI CiMeKTP yCOBHO 
MOXHO Ppa3eJIMTb Ha’ [Be TpyNMbl: tz > BpeMeHH RecsOpMupoBaHUuA UH t%< 
BPeMeHH eOpMupoBaHHA, BCA padoTa WecbopMupoBaHHA MepexosNT B 9Hep- 
THO ypouHeHna. 

PaccMoTpuM M3MeHeHMe 3HEprun ynpounenusa co BpeMenem. AmmpoKcuMu- 
PyA CIe€KTp Bpe€MeH PewJlakcailH Tp pasyNpoOuHeHHH OJHHM BpeMeHeM Pewlak- 
calluv t, HaxoyMM u3 (9) u (10) 


Ci ( hie ie 
ea) — (<! 2) (0) vp Bel ) Pa ee = 8G (0) p—t/e 
12) 
dB ( 
* 2 —oft * of /e 
U sais ) Hee 2 age 


a 


Viz (12) cneqyet, uto c TeyeHHeM BpeMeHH SHepruA yIpouwHeHuA yMeHb- 
WaeTcA NO SKCMOHEHIMasbHOMY 3aKOHY. Oguako, ecJIH Teo HarpeBaTb C M0- 


CTOAHHOK CKOPOCTbIO T. TO CKOPOCTb BbIJeJICHHA TelJla IPH pa3syIpOuHeHHl Gg 


(a = ee r) 


a 

==, NO cpaBHeHuio c =]. YuntTpiBaa, 4TO 
B, aT P By , 
t= 7 €¢/RT, re t)—nocTOAHHad, Q—TensoTa akTMBaluM pa3synpounenns, 
|nony4uM 


[ups 3TOM MBI lipeHeOpersin 


IRIE 


Bennunna g uMeeT Makcumym pu T= 27 /t. WWlnpuna maxcumyma 
At = Uo] Gmax = eRT?/QT. 


TlonyyeHHple pe3ysbTaTbl HaXOJATCA B KavYeCTBEHHOM COrslacHH C OMDbIT- 
|HbIMH JaHHbIMM, TpvBeweHHbiMH B (°,°). M3 qanHbix MO CKOpocTH pasynpou- 
HeEHHA JedOpMHpOBaHHOrO KaJMHA, MIpMBeeHHbIX B (°), H NHOJYYeHHbIX COOT- 
HOWeHHH HaxoquM Q = 20000 kan/Moub; Aloso x = 10% cek. 

B o6uem culyyae TIpH HarpeBaHHH MW e*OpMMpoBaHHH Tela cBoOosHaA 
joHeprua HM KMHeTH¥eCKHe ypaBHeHHa Jin o% uMeloT Buy (*) 


g= UW =(1+¢% ) bat g (13) 


4 a j K 2 
A= F,(T)—oKATeee-+ > >) Auge” + 2iBe (of — 5 928i4) + e?,, (14) 
: “(8 4 . 
si iE Bases en val 
t 
B 
4 i N 4 1 ‘ 1 BA Q 
on oases Ock =| a) (o 3 o8.n) age See%k, (15) 


irge K —MogyjJb cxKaTHA; w— KOXpPHUKeEHT TepMMyecKOrO paciliMpeHna; 
i, Da, ce t(2) Wo Yq — MOCTOAHHEIE; AT — oTkmoHeHHe TeMIepaTypbl OT 
a 4 
PaBHOBeCHOH. 
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Ten3op HanpsxKeHHi uv 9HTpomuaA OyAyT 


FE - 
, (2) 3 , myth Jes f 
og = Keee le ok AT bik >) \ ef Oia” [8 e¢ (t’) + yal (UY) Six dE + 


t 
+ D yi Be \ elt’—t)/72) |e (t’)— ; : ee (t’) Bc dt’, (16) 
B é | 


—oo 


@ 


t 
S55, (0) stokes 2 Acts \ elt Ora [See (E) + aT (Eat, 17) 
—-©90. 
T. €. HallpsxKeHHA B Tese (a SHTPONMA) 3aBHCAT OT OTHOCHTE/IbHOrO V3Me 
HeHHA oObeMa, TOMESD AED lor a TaKxXe OT Tipe AmecrBytoulen pEOR ES Me-1 
(pOpMupOBaHHA HM HarpeBaHHus * 


Jn KBa3HCTalWOHapHbIxX Mpoweccos, T. €. MpH | tae Sin | <(| evel, «7 |< 
ava TeH3OP Hallpx2KeHHM M TePMOMMHAMHYeCKOe TOKAECTBO MIA BHYT"| 
peHHeH 2HeEprHH IpHMyT BUA 


| cane | 
Op = Kee 0, — OK Af og. Neé ee rk 2ma( Een = Bee 0 in) + (Bastar) Tox 2] 
(18) 

du = (Kee — wKAT) denn - L ds: E> Ache vo (S66 = aT’) ak, (19 


re Hh = >) Bat), he >) A,t) — leppad WM BTOpas BASKOCTD. 
a ! 

M3 (19) caenyer, 4TO JA KBa3HCTAaLMOHapHbIX MpoleccOB BHYTPeHHAs 
QHeEprud ABJIAeTCH C(YHKUHeH OObeMa, SHTPONHH (HepaBHOBeCHOH) H Temme-, 
patyppl. 
J\na TenJOM30JMpOBaHHOH CHCTeMbl SHTPONHA B MepBOM MpHOJIMKeHMP] 
coxpauaetca. M3 (18), ucnomp3ya Metos Kapcoua — Jlannaca, HaxoquM 


AS = AT + oKee— LAatap® = 0, 
0 a 


Lo ee pr, J 
INP == = ray K{1 == 2 Ade. a ned - aa 74 | k oe * Age | - (205 


rye Cy—TeNJIOCMKOCTb eHHHUbI OObeMa Teva. Vis (20) cnenyeT, 4TO ash 
TOrO YTOObI MPH fee = const c TeyeHHem BpeMeHH AT cTpemusioch K KOHeUs 
HOMY Ipeyesy (T. e. Qua Toro uTOOb! aquaGaTH4ecKHe BpemeHa pevlaKCca} 
IMM Obl MOJIOKUTMbHbI), HEOOXOMMMO BBITIOJIHeHHe YCJIOBUA . 


d Aart < =. (21) 


MuctutyT MetTasJoBeqeHua M (bUSHKM MeTaJIJIOB Tocrynusto 
IlenTpasbHoro Hay4HO-HCCJIeqOBaTeIbCKOFO MHCTHTYTA 8 VI 1959 
yepHOH MeTaypruu 


UWATHPOBAHHAA JIMTEPATYPA 


Sade OOMM amano) IO, COANE @ i, JUNI, 7, (7s (1950). 2 Hea 
@®actos, IIpo6memb MetanoBex. Hu cbu3. Mer., B. V, 1958, cTp. 550. 8 J. Meix ne tf 
Zs. Naturforsch., ser. A, 9, 659 (1954). 4 M. A. Biot, J. Appl. Phys., 25, 1385 (1954) i 
5B. WU. XorKkesuy, 3. Uatkoscknuh, Bs B. 3amKeapa, @u3. mer. If 
Me EEN: 1, 206 (1955). 6B. 0. Ky3suHeuos, Wuszuxa TBepyoro Tena, 5, TomcKil 


* B (?) omm6ouHo Mpelmonaranocb, uro pa6oTa MUCCHMaTHBHEIX CH 3a UNKA B m0} 
OOM Tele TONKA ObITh MOMOMKUTeMbHA, T. e. $ (04 — Ke,, — @K AT) dz,, > 0. een 


MIpeMNOMOAREHUE MPHBENO K OMHOOUHOMY yTBepxKeHuW O TOM, 4TO y, = 0. B jelicTBuTeNb ] 


HOCTH pa6dota AMCCHNATHBHBIX CHJI NpH WHKMHYeCKOM epOpMupoBaHuu NOJIOXKUTeCbHA TOVIbIt 
KO JIA TeNJOHSOJIMPpOBaHHbIX CHCTeM. 
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Hornagn Arkayemun wayx CCCP 
1960. Tom 130, N: 3 


XHMH4 


Le 


M. YT. TOHHKBEPY u B. C- IJIbAHOB 


O POJIM PACTBOPHTEJIA B PEAKIMAX MEHUIYTKHHA 
(II pedcmaeaeno axademuxom B. A. Kasanckum 28 IX 1959) 


Bompoc 0 pomu pactBoputensa B peakinax MenimyTKuHa IIpeycTaBAeT 3Ha- 
TeJIbHbIM MHTepec KaK YaCTb MpoO/IeMbl MeXaHH3Ma peakiuit Hy KNeopuJIbHOrO 
MEULeHHA TIpH HaCbIN,eHHOM aToMe yrviepofa. Kak Opluo0 moKa3aHo paHee 
~8), WIA pelleHuA 9TOTO BOMpOca MOXKHO BOCHONb3OBaTLCA AaHHbIMU O BUIME- 
M [aBJICHHA Ha KOHCTaHTy CKOPOCTH H3y4aeMOH peakILMH B pa3sMUHBIX pac- 
OpHTeAX, A TaKKe Pe3y/IbTATAaMH USMePeHUM MMOTHOCTH HU IJIEKTPOMpOBOLHO- 
M pacTBopos. CormacHo Teopuu aOcomMOTHEIX CKopoctTei peaKtuit 
ea *) AV® 1 

Se 
Op T RT , ( ) 


“¢ k — koucTanTa ckopoctu peakiuu; AV* — u3meHeHve o6bema cHCTeMBI 
| oOpa3oBannu | MOA AKTHBUPOBaHHOrO KOMMJIeKCa H3 HCXOMHbIX BeLLeCTB; 
| ar 
pv (ap 
_Ecsum pacTBoputeuib yaacTByeT B AKTHBAPOBaHHOM KOMIIIeKCe, TO 3HadeHHe AV* 
OKeT ObITb Pa3JIMGHbIM B Pa3sHbIX pacTBopuTesAX. B peakunax MenwlyTKuna, 
PH KOTOPbIX H3 HeHTPaJIbHbIX MOJIeKyJI OOpasylOTCA HOHM3MPOBaHHble MposyK- 
| peaKILMM, AKTMBHPOBaHHbIM KOMIMVJIEKC JOJKEH ObITb Ooee NOJAPHbIM, 4eM 
xogupie BemecTBa. [Ilostomy oOpa30BaHHe aKTMBHPOBaHHOrO KOMIWIeKca 
JXKHO COMPOBOK [ATCA YMeHbIeEHHeEM CObeMAa CHCTEMBI BCJIECTBHE CBASbIBAa- 
A 4YaCTH MOJIEKYJI PaCTBOPHTeIA B COJbBATHOM OOONOUKe AKTHBAPOBaHHOrO 
MIlekca, Tle OHH pacnosoxeHb SOosee NMOTHO. ITOT OODEMHbIM addexT pac- 
oputena (A.V*) HakJlajpIBaeTCA Ha YMeHbIeHHe OObeMa Mpu OOpasoBaHHN 
COJIbBATHPOBaHHOrO aKTMBMPOBaHHOrO KOMMVJIeKCa H3 MOJIeKYJI HCXOMHBIX 
mecTB (A,V*) (cm. (4)). 

B wactTosulel padotTe u3JIOxKeHbI Pe3yJIbTATbI UCCIeJOBaHHA OMHOM U3 peak- 
i MenttyTKuHa — B3aNMOeHCTBHA MupuyuHa Cc HOAMCTHIM STHJIOM 


C5;H5N + C,H J are C3;HsNC3HsJ 
HUTpOOeH30Ne UV WMKOreKcaHoue pn 50° uv aBsmenuax Yo 2000 KI/cm’. 


) —KOS@PuUNeEHT CKUMAeMOCTH PaCTBOPUTeIA. 
fe 


QIKcMepuMeHTANbHAA YACTH 


Cnoco6 MpHroToBeHHA HM KOHCTAHTbI IHpHAMHAa, MOMMCTOTO S9Tua WM HOAUC- 
ro N-sTHMMpHAMHUA MpuBereub! B padote (*). HutpoOex301 MapKu «dMCTHI» 
ylBeprasica 5-KpaTHOMy BbIMOpaxKMBaHHIO, 3aTeM HarpeBaJicA B Tevenue 6 yac. 
ay PO; upu 110° u meperonssca Hay P.O; B BakyyMe; 20 1,2031; n2° 1,5523, 
MKHOPeCKCaHOH CYIIMJICH Oe3BOXHbIM CePHOKACJIbIM HaTpHeM HM PasroHAJICHA 
1 peKTHpuKalMOHHOH KOOHKe; T. KUM. 155,7° (760 mM); n% 1,4508. 

KuneTuueckue H3MECPeCHHA MPOBOMNMNCh MO MeTOMHKe, OMK- 
HHO B padote (2), mpH Temmepatype 50-++0,1° u qaBnenuax 1; 500; 1000 u 
100 xI'/em?. Meroguka aHamu3a Opa cenyrourel: 10 Ma mpoOpi uccuieqyemoro 
icTBopa (mpu 20°) nunMeTKOM BIMBaJIOCb B LeMTeIbHY!0 BOPOHKy , COMep Kalil yto 
) Ma IucTuAMpoBaHHol Bob, 10 Mu Oen30ma u 25 MI neTpouleHHoro supa. 
ocule MHOFOKpaTHOrO BCTPAXMBaHHA M PacCJIOCHHA HWPKHMM BOMHBIM COW 
MBaJICA B KONOY [IX THTPOBAHUA; OCTATOK BHOBb MPOMbIBaJICA BOLOK (2 pa- 
mo 50 ma), BOmHBI C10 cauBasiCA M B HEM ONpewensacb KOHICHTPallnA 
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MoHOB loka TATpoBaHuems,0,025 N pactnopom AgNO, fc MHAMKaTOpOM 303 
nom. IIpu KaxkOM JaBJIeHHH MpoBosuiM No 2 onbita. Bo Bcex ONbiTax naval 


Pue. |. Cunpcdou Aa ompeze- 
JICHHA CXKMMAeCMOCTH KM]LKO- 
1] — natipapssromun 
2 — 300HMTOBaA 
BTYJIKa C MaHraHHHOBOHM Mpo- 
3 — KOHTaKT, 4— 
Kopllyc cumbdowa, 5 — CHuIb- 
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CTep2KeHb, 
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chou, 6 — BeHTHIIb 


N-stusimupHannua; t— Bpema. IIpu sTom nonyuanuch npsample (cM. pu. | 
MO HaKJIOHY KOTOPbIX ObIJIM BbIYHCJIEHbI KOHCTaHTEI CKOpOcTH OumMOueKy Js 
HOM peaKIMN MpH pasmMUHbIX aBeHHAX. Kak BuyHO u3 puc. 2, Bocnyt 
H3BOXMMOCTb OMbITOB Opa xopomleH. Ilomyyenupie pu pasvM4HEIX aBi 
HMAX BeEJHYMHbI KOHCTaHT CKOPOCTH IpHBeseHb! B Tabs. 1. 


Bauanne MaBJCHHA Ha KOHCTAHTY CKOPOCTH peakIWHH MMpuANHAa C WOMUCTHIM STHJIOM TIpH « 


HbI€c KOHUeHTPaluu MMpHAMHa HM MOAMCTOrO 3TH. 
coctaBulauu oKo0 0,1 M B nutpo6exs3oue u 0,15 1 
B ILMKJIOreKCaHOHe. 

Onpenmeneuue CKUMAeCMOCTE 
Jima pacueTa BeIMYHH KOHCTaHT CkOpocTH If 
JaBJICHHAX, MpeBbIWAaONlHX aTMOCciepHoe, Hal. 
ObIIH MpOBeeHbI U3MepeHHA CXHKMMAeMOCTH H 
Tpoden30a WM WuksorekcaHona wupH 50-40, 
BuyTpb TepMOcTaTHpOBaHHOrO cocyJa BbICOKOrO 
BJICHHA, 3aMOJIHeHHOrO MaCJIOM, MoMelaJIcA CH 
(bon c uccmenyemoli »%upKocTHIO (puc. 1). M3me 
Hue OObeMa cHub*OHa MPH pa3sJIMYHbIX WaBl 
HHAX OMpesesmAoch MyTeCM H3MepeHHA COMpOTH 
JI@HHA MaHTaHHHOBOH MpOBOOKH 0 cxe 
omucanHol Bpuaxmenom (°). B kayecTBe KU] 
cTeH C H3BeCTHOM CXKHMAeCMOCTHIO [JIA HAaXOMKCH) 
3aBHCHMOCTH COMPOTHBJICHHA MaHraHHHOBOH Tp 
BOJIOKH OT OObeMAa CHJIb(POHA ObIIM B3ATHI alleT 
WM MeTHJOBBIN cnupT mpu 50°. 

INe€KTPONPOBORHOCTH _ pacrTBope 
omuctoro N-sTHIMMpHyAMHNA M3Mepsach Mh 
Temiepaty pe 50--0,05° na KonzyKToMeTpeMM3U-. 
IipH Konwentpanuax oT 1-10°* go 0,1 M. Ber. 
H3MePeHb! JICKTPOMPOBOAHOCTH 6 pacTBOpOB B 
KJIOreKCaHOHE H 4 pacTBOpOB B HUTPOOeHsoe. 

IlukKHOMeTPHUecCKHe H3MEPECHH 
oObemHoro addpekTa peakiMH Mpou3sBo_MsMcb | 
MeTOJMKe, OMMCAHHOM B padoTe (?). 


Pe3yW#bTaTH uccCHeEROBAHHA 


J] HaXOKCHHA KOHCTAHTbI CKOPOCTH JaHHl 
ONbITa HAHOCHJIMCb Ha TpaduK B KOOPJHHAT 
4 b—a 4 1 
Bos amps Sis PS a 3 
ume me SP els re waa pe |(™. © 
a uv b— HavabHBIe KOHIeHTpalun MMpHAHHA, 
HOMMCTOrO STHIa; ¥ — KOHIeHTpallua oyucte 


TaOmuna!} 


PacTBOpHTesb HHTPObeHsON PacTBopuTewb WUKNOreKcaHOH 
12 

xD-cu-? | V, leaden MOR V, %-108, k-10°, | AVES 
cM®-MOvIb~4| cm?-KI'—1 Manni | (CMe: MOuIb— |cM®-Movib—} | em?-K Pt jt Ss cMS- MOvI 
4 104,85 Sone 9,07 —23,8 106 ,7 Ga. tl 5, 10 —26 
500 102 ,4 41,9 Nie, —19,7 103,3 52,8 Tits 2a 
1000 100,5 31,6 NS —15,9 101 ,4 36,6 10,9 —18" 
2000 | 98.0 20,3 | 28) | ae corset i esigts 18,4 |" ie 


Je BbIYMCICHHA THX KOHCTAHT MCHOUIb30BaJINCb TMOuMyYeHHbIe HaMH Ji 
HbI€ O MOJAPHBIX OObeMaX V IpHMeHABLINXCA PacTBOpHTeel, TAKKE yKasaHH 
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} ra6u. 1. B nocweqHem cTon6ue Ta6sMibI MpuBe_eHEI”3Hayenua AV*, paccan- 
aHHble COriacHo ypaBuennio (1). M3 paccmotpenua Ta6. | BugHo, uTO Haiimen- 
ete sHayeHua AV* B IMKJOreKCaHOHe H HUTPOOeH3ONe 3aMeTHO pa3uMualoTca 
mek Ty COOOK, IPHYeM STO PasIMIve JEKUT BHE MpesesOB OWINOKU 9KCIEPHMeHTA. 
PesyJIbTaTbl IpOBeeHHBIX HAMM onpexe- 
eHH AV (u3MeHeHHA OObeMa pH OOpaso- 20 
RaHUH | MOJIA MpOyKTa peaKUMH M3 HCXOL- 
bIX BEWLCCTB) B OOOHX H3YYCHHBIX pacTBOpH- 
iesIAX, A TAKXKE COOTBETCTBYIOINMX 3HayeHHlt 
KBHBaJICHTHOH SJIEKTpOMpOBOMHOcTH * pac- 
BOpOB HoguctToro N-sTHIMupHAMHUA UpuBese- 
BiB TaOl. 2. B 9sTow Ta6muue ZaHbl TakKxKe jis 
HaveHuA CTeMeHH JUCcouwalHu o&, BbIYHC- le 
€HHbI€ H3 COOTHOMICHHA & = A/hoo. Kak BUL- 
O43 JlaHHbIxX TaO. 2, cTeneHb UuCcomMalun 
WPOMyKTa peakUMH B HUTPOOeH30NIe B 2—3 
Rasa BpIMe, YEM B IWHKJIOTeCKCAHOHE IIPH Tex 0 00 200 300 400 mun 
Ke KOHIeHTPallMax, TOra Kak 3HayeHHA AV t 
/OOOHX PacTBOPHTeIAX WpakTHYeCKH OH- 
FAKOBLI. STO NOSBONAeT 3aKJIOUHTb, uTO Puc. 2. Pesyapratsi KHHeTHUCCKAX 
NObemubIi scbbekT COMbBATALMH HOHOB fiona  “SMepeuuli B HuTpoeHsome pn 50°. 
N-3THINMPUAMHUA B WHKJOreKcaHOHe cy- fe UD gy aIMOR Den OMs Tne tesa 
— pv Zapaennu 1000 KI/cm?. Tou- 
[eCTBEHHO 6oIbILe, yeM B HHTpodeH3oue. B KM H KpeCTHKM — pe3yJIbTaTbI Napas- 
i 6. 2 npuBezenbl Takxe 3HaueHHaA AV, — JI@IbHBIX OMbITOB 
lObemHoro apekTa COJIbBaTaWMA MposyktTa 
HeaKILMH, MlOyUeHHEIe BETaHTaHvem u3 AV 3nHaueHuA O6bemHOrO addeKta 
eaKIMH B OTCYTCTBHeE pacTBOpHTeA (-——22,5 cm?/Moub mpu 50°, cm. (3). | 


i 


Ta6Onuna 2 


PesyabTaTb! usMepeHHH OObeMHOrTO adpekTa peakuun AV u cTenenn UCCOMMalUN o 
oguctoro N-sTHINHPpNAHHHA pu 50° 


PacTBopuTeib HUTPObeH30N PacTBOpHTeJIb IWMKJOreKCaHOH 


AV ;, 
cM? MOJI 


AV; 
’ 
cM?-MOJIb—» 


AV 
ogi? z 
MOJIb+JI~"!oy?. Mmonb—! a 


A 
ea , 
pot |%) MON ou8. monp—t 


h101856 | —41,2 | 33,8 | 0,56 | —18,7 | 0,02283 | —40,0 | 12,8] 0,49} —17,5 
02745 | —41.4 | 30.6 | 0,54 | —18.9 | 0,06591 | —40,6 | 10,0 | 0,15 | —18,4 
b.07404 | —38'7 | 22.0 | 0,37| —16,2 | 0,08758 | —40,2 | 9,9 | 0,45 


O6cymKReHHeE Pe3YMbTATOB 


MoxHo OxkMaTb, YTO OObEMHBIC IPPeKTHI COJIbBATALMH AKTHBUPOBaHHOTO 
ommuiexca (A,V*) u HoHOBNponyKta peakuun (AV;) B OAHOM H TOM Ke pacTBo- 
MTeJIe OTHOCATCA KaK YHCIA MOJIeKYJI PACTBOPHTEJIA B COOTBETCTBYIOULHX COJIb- 
BTHBIX OOO70GKaX. OnakO HaxOxKeHHe STOTO COOTHOWICHHA HaTaJIKUBaeTCA 
a pA TpyquocteH. Tak, QA ompeyenenua oObemMHOrO a*PekTa CO/IbBaTAaNH 
KTHBHPOBaHHOrO KOMMJIeKca HEOOXOLHMO 3HaTb He TOJbKO 3Hayenve AV*, 
0 4 BemuunHy A,V* (cM. Bbile). Capyro CTOpoHbl, AIA OnpeqemeHuA OObeM- 
oro- acptbeKTa COJIbBaTalMH WOHOB MposlyKTa peaKIMM HeOOXOLUMO 3HaTb. He 
bDAbKO 3HayeHue A, Ha, HO HM OObeMHBIM 9*deKT COJbBaTaNMH HeACCOMMH- 
oBanHBIxX Moseky AV,,. JL1a npwOuMxKeHHOrO pellieHuaA MNocTaBeHHOH 
AauH wesdecooOpasHo BBeCTH IpemMoOxKeHve O TOM, UTO OTHOLWeHHA OObeM- 
pIX S:PeKTOB COJIbBaTalWH AKTHBHPOBaHHOTO KOMIMVIeKCa, HeAHCCOLMMPO- 
HHOM MOJICKYJIbI H HOHOB He 3aBHCAT OT pacTBopuTemA. Takoe mpegiomoxe- 
€ MOKeT, KOHeYHO, paCcCMaTPHBATLCA JHIWb Kak NepBoe mpHOsmxKenne. Bo 
OM cuIyyae - 

mB AsV oe 

AV Oye? 


D 
ie 


5* 047 


rye B uw y — MOCTOAHHbIC BeJIMYMHDI. Torga 43 COOTHOWeHHH 
AV* = A\V* 4+ A.V* (: 


nowy ¥aeM 
AV, 
a + B(1—a) ° 


AV? = AWV*+% (¢ 


Takum O6pa30M, HaHocd Ha rpacbHK NowlyyeHHble pH aTMocdepHOM jak 
jenun 3HayeHun AV* B pa3HBIX paCTBOpHTeAx B 3aBHCHMOCTH OT BeJIMUE 
Hbl oe MbI JOJOKHEI MOMYYHTb pAMy!o Ip MpaBuJIbHO MO,OOpar 
. HOM 3HauenHuu B. Ha puc. 3 mpuBezeH rpi 
om Joan , (pK, wocTpoeHHbili yKasaHHbIM OOpa3somM If 
uy 8—1/, (nO JaHHbIM HacTosIeH  padoTbl | 
a TaKxKe pe3yJIbTaTaM HCCJIeqOBaHHA peal 
UHH B STHIOBOM cmMpte (°) H aueToHe {”,%) 
Tlomyyennoe u3 rpatuka 3HayeHve A,V 
(— 20 cm?/Moub) exXHT MexK LY BeJIMUMHAaM! 
OWeCHECHHbIMH paHee APYrHMH MeToyamy (—22. 
u — 18 cm?/moub;, cm. (*)); ¥ =1/s. Haste 
rpapuke TouKa, OTBeYalOllad 3ITHJIOBON 
CMUpTy, pacnoJlIomwKeHa HeCKOJIbKO BBIllle Tp! 
MOH, KOTOpad TpopefeHa uepe3s TouKy, O 
Beualouly!o WuksJIorekcaHony. Ecsu npHua’ 


6 =1/1, TO IpaAMad mpoimeT Mex yy O6euN 
; V 9TMMH TOUKaMy; Tora AyV*= — 21 cm?/mMow 
20 ae cntun = 1/10,6. CneqopatembHOo, H3MeHeHHeE B 
cies JMuMHbI B OT 1/1, MO 1/; He OTpaxkaeTca C’ 
ULCCTBCHHbIM O6pasoM Ha 3HaueHHaAxA,V* 4 
jee ? agit es Mallet IIpopeyeHHptit avatM3 9KCMepHMeHTawl 
KaoreKcaHoH, 3—-sTHmoBEI cnupT, HbIX JaHHbIX, OCHOBaHHDBIii Ha UpHHATHH 4 
4 — alleTou JIOXKCHHBIX BBbIMe JOMyUeHHH, MO03B0a 

ClelaTb CeLyIOUlve BbIBOIHI: 

1. Uncao MOwJeKyJI, COMbBATHPYIOWINX AKTHBUPOBAaHHbI KOMMeKc, B 8— 
pa3 MeHbllle, YeM B COJIbBaTHBIX OOONOUKAaX HOHOB lioga u N-sTumnupuqMHM 

2. HequccoluuMpOBaHHad MOJIeKy Ja COJIbBaTHPOBaHa Tropa3yo clabee HOH 
MpOLykTa peakIlMH, YTO HAXOJMTCH B COracHH CO 3HaUHTeJIbHBIM YMeHbILeHHE 
o6beMa Mp AMCcouMalMH SeKTpoOmUHTOB (°). 

B 3aKsIOueHHe OTMETHM, 4TO MepBbIt H3 NPHBECHHBIX BbIBOMOB corsmacye 
CAC pesyIbTaTaMH MpHOJIMKeHHOM OLeCHKH BepXHeEro Mpepgea n AA wACa MOT 
KYJI, COJbBaTHPYIOULMX AKTHBUPOBaHHbIM KOMMsIeKc, Mo 3aBucumMocTu AV* | 
MOJAPHOrO OObeMa PaCTBOPHTeIA MpH PasHbIX aBNeHuax (°): sHayeHuA 
cocTaBaioT 1,5 B WuKsJoreKcanone, 1,9 B HuTpoGeH3oue, 1,7 B STHIOBOM cnup 
u 2,0 B aleroue. 


B paOote npuHumManm yyactue M. JI. TyumKunckuii u H. K. I senos. 


UuctutyT oprannueckow xumuu um. H. JI. 3enunckoro Iloctynua0 
Axkayemuu HaykK CCCP 24 IX 1959 


UMTHPOBAHHAS JIMTEPATYPA 


*M.T.Touux6epr, F.C. Mosx, )K®X, 23, 383 (1949). *%M. G. Goum 
berg, V.M. Zhulin, Austr. J. Chem., 11, Ne 3 (1958). 3 MT. TouuK6ep 
B.C. 91baHoB, Vas. AH CCCP, OXH, 1960, N04. 4M.G. Evans, M. Pol 
nyi, Trans. Farad. Soc., 31, 875 (1935). °® Tl. B. Bpuaxmen, Onsuka nucok 
Hapnenui, M., 1935. ® S. D. Hamann, Physico-Chemical Effects of Pressure, L., 19% 

{ 


* B HuTpobensoue AV,=— 18,8 cm?/Monp, &=0,53; B WwHKnOreKcaHoHe AVE 
= — 17,8 cm?/Momb, a = 017. 
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XHMHA 


‘ 


B. B. 3EJIEHIIOB, HW. A. CABH4Y wv akagemux Buxr. HU. CNUUbIH 


BHYTPHKOMMJIEKCHbBIE COENMHEHHSA YPAHA (VI) 
C ASOMETHHOBbIMN MPOH3BOJHbIMH 


HspecTHo, 4TO B 3aBHCHMOCTH OT KOOPAMHAalMOHHOH eMKOCTH MH CTpoeHUA 
yIMI AHOB, a TAKE OT HEKOTOPHIX Apyrux PakTopos, ypau (VI) MomerT mposBuAaTS 
A3JIMUHbIE KOOPAHHAMMOHHBIC YHCuIA. 

Hapsyy c BHYTPHKOMIVIeKCHBIMM COCAMHCHHAMM ypaHula, B KOTOPHIX ypaH 
4M€e€T KOOP MHAMMOHHOe duc 6 (1%), ecTb yKa3aHHA, UTO HEKOTOPbIe MPOU3BOL- 
Ble MOPMA3HJIbHOrO WH A3OMETHHOBOFO PANOB, ABJIAACh TPHACHTATHBIMU JIMraH- 
aMH, OOpa3syloT C ypaHHJI-HOHOM KOMIIeKCbI, B KOTOpHIX ypaH (V1) nposBaaer 
KOOPAHHAlMOHHOe uHNcIO 5. C ApyroH CTOpOHbI, B OKCHXMHOJIATe ypaHusa 
OOP HHAWHOHHOe FHCIO ypaHa MOXeT ObiTb 6 uM 8 B 3aBHCHMOCTH OT 4UCIAa 
PHcoeqHHeHHBIX MOJIeKys 8-oKCHXHHOMHHA (7°). 

Hactosmee coobileHHe MOCBALLeEHO H3yYeCHHIO HEKOTOPBIX BOMPOcoB CTepeo- 
MMU BHYTPHKOMILVJICKCHBIX COCMHeEHHH ypaHuula Cc WWMpPoBLIMH OCHOBaHHAMH. 
IMMCbIBaeMbI€C BHYTPHKOMIVICKCHbIe COCMHHCHUA ypaHuJla MOryT ObITb pasyeue- 
bl Ha TPH PpyNMbi B 3aBHCHMOCTH OT Mpuposb WHraHyja. Hamu Opi ucnosb30- 
aHbl TPH THMa w«4dpoBpixX OCHOBaHHM, MOJIyYeHHbIX M3 apomMaTHYecKOorO 
-OKCHaJIbyeruya u 9THJIeHMamuna (A), apomaTuyeckoro amuHa (Bb), 2-amuHo- 
upuanna (B): 


Saree 
Ai th EN 
ING (CHs) 3 aN 
(A) 
NE Ou Nest) 
| pce C= 
am Aaa NS 
(B) (B) fen 


Iudbosst ocHOBaHHA THNa AMCaIMUMMAaISTHeHIMMMHHAa ABJIAIOTCA TeTpa- 
eCHTATHBIMH wuranamu. Anamu3 MoKa3biBaeT, YTO KOMMJIeKCbI ypaHHwia NepBoro 
ulla Bcerya COsepxKaT B CBOEM COCTABE He Oouee OMHOH MOUIEKy JIbI PaCTBOPUTeIA 
ta6. 1). Yaanenve ee NpoucXOAAT TOMbKO MOCMe MPOJOMKUTEMbHOFO HarpeBa- 
ua upu 160—180°. TpyguocTb, c KaKOH KOMIMVIeKc TepaeT STY MOJIeKyJIy pac: 
BOPHTeJIA, a TaKKe ETO MPHPOLa, FOBOPAT B MO/Ib3y TOTO, ITO 3{eCb, BEPOATHO, 
MeeT MeCTO OOpa30BaHHe JOHOPHO-akuenTopHoH cBasu. Torga KOopqMHallMoH- 
0€ YHC/IO ypaHa B TaKMX COCIMHEHHAX PaBHO 7, AC yaJIeHHeM MOJIeKyVJIbI pac- 
BOPHTe/IA CTAHOBHTCA PpaBHbIM 6. 
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La 


CopepuleHHoO Wad KapTHHa HaOogaeTcaA B Csyuae Seahanaae ypaHud: 
BTOPoro THIIa. ITH KOMIMEKCbI COLepHKAT TBE MOJICKY Jbl NHPHAHHA. eae 
JIMOTCH, ECM Wake MpellapaT Mosroe BpeMA BbIMep2KUBATb MPH a : 
IIpu noppilwiexuu Temmepatyppl Zo 200—220° kommuieKkchl paspyllaloTcA. Vd 
BUHO, 30e€Cb TaKKe BOSHHUKAeT JOHOPHO-aKIeENTOPHaA CBA3b NMPUAHHA C WeH 
TPaJIbHEIM atomom. KoopaunaltvonHoe yucao ypana (VI) B TIOJOOHBIX KOMIIUJI€ 


KCaX PpaBHO, No-BuyuMomy, 8. 


TaOmuna 
Hattqzeno, % Bpraucseno, % 
HasBanHue @opmy JbI # <i . 2 ‘F %, " x 7 
I. Tucanunuaanstu- |[UOz (CrgHy.O2N2) - 40,80 | — — — | 7,82)40,89) — —_ a Tg 
JICH,BUMMUHAT (C,H,OH 
ypanusa 
Jiu-(5-6pom-canu- |[UOz (CigHi2N202Bry) - eoRG 28,80) 2,41 3,65 6,39] 31,09] 29, 20] 2,44 | 3,79 | 6, 2& 
UMJiaJ1)-9THICHAH- 2H,OH)] 31,17] 29,20] 2,32 | 3,62 tae _ lane 
UMHHaT ypaHHsa |[UO, Uosatlg On Bra) : 32,64) — — — ,09| 32,47) — = i 
( | 
[UO (CeFlieN202Bra)] | 34,57] — | — | 4.11] — Jaaas} — | — | — | 4,04 
II. 2-Oxcu-1-nagtan- |[UOs (C1HyON J)s + 2051 Siy— PO Sul mes = 4,70 | = 
4-HionaHunuHaT i “EHN)2 1 50'33 Sp ee lb 200 20,30 ny 
ypaHusa 
4-Merun-canuun- |[UO2 (CHyNOJ): - 22,44 — | — | 4,68] — |24,62; — | — |5,09) = 
aw-4-HO2aMuJH- (C5H;N)2] 
HaT ypaHuua 
III. 2-(6-6pom-2-oKcu)- |[UOz (CygHipN2OBr)2] 25,80) 41,44] 2,45 23 4 
(ccataaines: a 25°76 | 44 .34| 2,60 | 992 21,81) 41,65} 2,19 | 6,08 
NUpHAuHAaT ypa- 
Hua 


Panee OJHUMH 3 Hac yKa3bIBal0cb (°), YTO BHYTPHKOMIVJICKCHbIe COCAMHEHHE 
ypanuja c WuddoBbiMu OCHOBaHHAMU psa 2-aMHHONMpHAMHA OTJIM4AIOTC! 
4apesBEIyaHHO OOJIbUIOH MpOuHOCTbIO, a CaMH WudppoBbl OCHOBaHHA JaHHOr 
THIMa MMeIOT OOJIbULy!IO TEHJCHUMIO K KOMIIJIeKCOOOpa30BaHHlO C ypaHHJI-HOHOM 
OTMeuasloch TaK%Ke, ITO 9TH KOMIMVJICKCLI, KaK 1paBHJIO, OOpa3yloTCA B TOM cCuly 
yae, CCIM TeTePpOMMKJIMYeCKHH a30T HAXOJMTCA B NOMOKeHHM 2 10 OTHOLMIEHHK 
K Aa30MeTHHOBOH TrpylnmuposKe. | 

Ecau KoMMiekc ypaHusa C casMiumalanuuiuHoM oOpasyeTca c Oost 
TPYOM, TO 2-caIMUMaaMHMHOMUPHAUH JIerKO WaeT KOMIVJIEKC y2Ke B HEHTP aJIbHO)} 
cpege. IlockompKy 2-camHiumalaMuHONMpAAWH OTMMYaeTCA OT CaMIManaHHl 
JIMHaTOJIbKO HaJIMYHeM FeTePOWMHKJIMYeCKOrO a30TAa, ECTECTBEHHO MIpeMOOKUTH} 
4TO CTOIb Pe3sKOe YBEJIMYeHHE KOMMMeKcooOpas3ylouleH CiocoOHocTH 2-caIMH| 
AJIAMHHONMPHAMHA MOXKET OBIT IIPHNHCaHO BAAAHHIO STOFO reTepOUMKIMYeCKOr 
a30Ta. C Apyro cTOpoHbl, KOMMJIeKc ypaHa c 3-caMuManamMMHOnupHuyHHoM 
NOJIYIUTb He yalocb. CeqOBaTeIbHO, MPOYHOCTb KOMIMIeKCa 3aBHCHT B OCHOB| 
HOM OT MOJIOKeHHA TeETEPOWMKMMYeCKOFO a30TA OTHOCHTEbHO a30MeTHHOBO) 
rpynnmpoBku. AnasM3 KOMMJIeKCOB STOO THIa MOKa3bIBaeT, YTO OHM He cosep] 
%KaT B CBOeM COCTABE MOJI€KYJI PaCTBOPUTeIA. 

Bce 43102%KeHHOEe BbILe FOBOPHT O TOM, YTO B KOMMVI€KCHEIX COeMMHEHUAX ypal 
HUJIa C Aa3OMCTHHOBbIMH MPOM3BOUHbIMM pa 2-aMHHOMMpHAMHAaA uMeeT MecT 
KOOPAMHAIMOHHAaA HaCbIWeHHOCTb ypana (VI). Oto BO3MOxKHO JIMLb B TOM Cay} 
wae, Kora reTepOWMKIMYeCKUM a30T OYLET KOOPAMHALHOHHO CBASAH C LWLeHTpaubh 
HbIM aTOMOM. KoopMHallMoHHoe uuncsio ypana (VI) B sTHX COeMMHeHHAX, HO BCel 
BepOATHOCTH, paBHO 8. Takum 0Opaso, ypaH B 3aBMCHMOCTH OT CBOliCTB WIMdpoB 
OCHOBaHHA MpOABAeT MepeMeHHOe KOOPAMHAallMoHHOe uuco. IIpunumaa Bi) 
BHUM@HHe, 4YTO ypaHHJI-HOH HMeeT MHHeMHOe CTpoeHHe (7), H3 BCeX BO3MO%KHBI} 
MoeJeH CTPOeHHA KOMIIeKcoB ypaua (VI) c KoopqunalHoHHEIMH wucramu 6, | 
u 8 culeqyeT MpeqmouecTh Te, B KOTOPHIX ATOMBI JMTaHJOB, CBAZAHHBIE C yp anon) 
JI@KAT B IVJIOCKOCTH, NepMeHAMKyAApHOH HanlpaBmenuio O — U —O f 

CorsiacHo MpegqnosowKenmto Konnuka u Xprreca (8), BeicoKasn ycTOHuHBOCT | 


UO?" o6bacuaerca yuactuem 5 f-opOuT ypaHa B OOpasoBannu cBa3eH c KuCcJO} 
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JOM. Torga ANA KOOPAMHAMMOHHBIX ynCcel 6,7 u 8cTpoeHHe KOMMVJIeKCHBIX 
eMHeHHi OyneT COOTBETCTBOBATh TeTparonabHOK Ounupamuse (5/%6d?7s) I, 
HTarOHaJIbHOK Ounupamuge (5/%6d°7s) II nu rekcaronanbHol Ounupamnse 
36d?7s7p) III (a, 6): 


: CH R——CH 
fo) N—CH, L0 bos 
Sein 
O N—CH ey tala 
/ : pS i tl 
CH R—CH 


e R = CeHa, CeHsBr (I); R = CeHa, CeHsBr; R’ =Ce2HsOH, CsHsN (iy). 


R 


SOUies a 
R' NZS N raged 
0) U O—R O “R 
ae 
| \ 8 eS 
ten] x = 
3 Se palta CL ARS: 


. R = C,,He, CHsCeHs; R’ = CeHaJ; R” = CsHsN (Illa); R = C,,H;Br 
il 6). 


_ Mockosckuii rocyfapcTBeHHbIli yHuBepcuTer Tlocrynusto 
um. M. B. JlomoHocopa 8 X 1959 


IMTMPOBAHHAS JIMTEPATYPA 
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Axanemux B. Aw KA3AHCKHH, JI. A. HAXAMETAH, B. T. AJIEKCAHAH, 
X. E. CTEPHH u A. T. NOAXAJIO3HH 


JErMAPATAUNS JMMETHJILMKJONEHTHJIKAPBUHOJIA 
B MPHCYTCTBMM CEPHOM KHCJIOTbI 


B 1955 r. mpi Moka3asm (1), uTO MpH NeperouKe JUMeTH INK IOOyTHAKap6 | 
Homa c 0,1% (oT Beca KapOuHONa) KOHUeCHTPHPOBaHHOM CePpHOH KUHCJIOTHI (| 
jerumpatTupyetca, oOpasyA cmMecb ABYX BO3MOMKHBIX WHKMIOOYTAHOBbIX yj 
BOMOPOOB C JBOHHOM CBA3bI0 B OOKOBOH elu: H3OMPONeHHJI- H M3ONponuUAe 
, WukKs06yTanos. Oba yraesoxopoa Obl BbIeeHbI M3 CMeCH Pa3rOHKOH ]| 
aekTHBHOH peKTHpUKaNMOHHOM KOJIOHKE HM OXAapaKTePH3OBaHbI C MOMOMLE) 
(PH3HKO-XUMH4eECKHX KOHCTAHT H CN€KTPOB KOMOMHALMOHHOrO pacceAHHA CBeT 

B nactosmel pa6ore Mbl IpHMeHuIM ITOT CHocOoG FeruspaTawuu K Apyron 
TpeTHUHOMY CIMpTy — AUMeTHAWMKJONeHTHIKapOHHOy, KeaA BbIACHHTb, Ki) 
OyeT BIIMATb Ha HallpaBseHHe peakILuu NATHUIeHHOe KOIbIUO. IIpoBpoxa NerHApt 
TallWIO JHMETHJMKJIONCHTHIKapOMHOa B TeX 2%Ke YCJIOBHAX, YTO HW paHe 
T.e. c 0,1% kon. H,SO,, Mbl MomyuMsM Tak?Ke CMeCb HEHACHILLEHHE, 
yruesogopogos. Pasronko Ha kooHKe B 100 T. T. Obl BbI,eeHbI TPH HH 
BHAYaIbHbIX YyrJieBOOpoya: M30NponvAWMKNONeHTeH-1, vs0MpomeHuAWAKs 
MeHTaH (MoyueH BMepBEle) H H30MpPONUuTMJeHWMKsIONeHTaH. CeqoBaTesbH| 
HerugpaTalua wa mo cxeme: 


oh Spedlinr ee CHs 
aN Wie 
Cn 
Hy —CH” N cH, 
CHa en: CH; Hs ere CHp 
ce os | CHaxe 
Ge cH: | Ncu, CH, — CHs CHg 
CHa rte CHg 
cae 
on cH NCH, 


Crpoenve BBIeIeHHBIX YyIJIeEBOLOPOLOB ObINO MOATBepxKeHO COOTBETCTBY: 
KOHCTAHT JBYX U3 HUX JIMTepaTyPHbIM JaHHbIM, a TakK2Ke UCCeE_OBaHM 
CH€KTPOB KOMOHHAILMOHHOTO paccedHHA BCeX TPex. 

113 SKCIepHMeHTaJIbHOH 4aCTH BHHO, YTO B CMeKTpe KOMOMHAILHOHHO 
PpacceAHHA* V3ONPOMUAMCHIMKJONeHTaHa MMeIOTCA MOUTH BCe JIMHHM, OTM 
YeHHbIe panee Kak XapakTePHble MO YacTOTaM HW MHTCHCHBHOCTAM JIA aKUIMIE 
IMKJIONCHTAHOB (Ha IIpHMepax STHJINJeH-, Uponususen- u OyTuIH_eHUMKAONE 
TaHoB) (*), T. e. 905(76), 1025(28), 1214(15), 1229(17), 1432(54) u 1685(14' 
B cilektTpe H30nponnJMyeHuMKONeHTaHa OTCyTCTByeT JMHUA B OONacTH 425, 
435 cm™" (*); oHa, M0-BAAMMOMy, O6ycOBeHa KOeOaHHAMM OOKOBOIi Wenn | 


* MetoquKa' u3MepeHHsA CNeKTpoB omucana pauee (2). 
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CTECTBCHHO, PearupyeT Ha H3MeHeHHA ee cTpoenna. He ucKksmoueHo, uTO B CMeK- 
Fpe HS0NpOnMJIMeHIMKOMeHTaHa eH COOTBeTCTByeT MHHUA 353 (43). 

CieKTpbI HSONPOMeHHMMKJONeHTaHa KH u30MponuauMKNOMeHTeHa-1 06- 
apy*KHBaloT 3HaYHTeJIbHOe CXONCTBO Mex]Ly COOOM MU CYNLeECTBEHHO OTIIMUAaIOTCA 
T CN€KTPa H30MPONWIMACHWMKJIONeHTaHa: JIMHHM, Kak MpaBusio, MeHee MHTeH- 
MBHBI HM Oovlee WIMpOKU, MO BceMy CHeKTpy B OOONX CayyaAx HaOmMOaeTCA 3Ha- 
UTeIbHBIM dou. B cnexrpe usonponuuuKsonentena-1 mpucyTeTByioT BCe 
WMH, OTMCYCHHBI€ PpaHee KaK XapaKTePHbIe AVIA aJIKUJMLMKIOMeHTeHOB-| 
Ha IIpHMepe 9STHJI-, Mpomu- Hu OyTHMLHKMOMeHTeHOB-1) (*): 891(29), 908(20), 
O17(19), 1034(15), 1206(14), 1645(84), 3056(70). Ouenb xapaxtepHo gaa 
M€KTPOB YrIeBOAOPOOB ZTOrO TuMa u TO, YTO H3 AByX JMHUM BOOnactu 1440— 
460 cm nepBax 3Ha4uTeIbHO HHTeHCHBHee BTOPOH. BmecTo ofHoli MHTeHCHB- 
OH JIMHHM B OONacTH 1025 cm? B cneKTpe m30MponusmmNKsONeHTeHa-1 Ha6wIO- 
aiorca ype: 1017 nu 1034 cm. Heckombko cHwxKeHa YacTOTa JMHMH [BOHOL 
BasM: 1645 smecro 1659 cm? (%). Cnexrp usonponesumuuKmonenTana 
MeeT BC€ XapPakTePHbIe OcOGeHHOCTH, OOyCJIOBJIeHHbIe MPHcyTCTBHeM B MOJIe- 
ye MATHYCHHOFO KOJIbILAa H ABOMHOH CBA3H B OOKOBOM Wel; YacTOTa MocueL- 
HeH TakKKE HECKOJbKO HMKe OOLIYHBIX 3HayeHH: 1646 Bmecro 1650—1652 cm 1. 

Hacroauyaa padora Oplia yxKe HayaTa, Korma MosBUMacb cratba Kriopyoray 
Bau Basne (*), NocBalleHHad W3yyeHHIO JeruspaTaluu MMeTuMMMKIOA- 
KMJIKAPOHHOJIOB, MMeIOWIMX TPeX-, YeTHIPeX-, MATH- HM UWIeCTHYeHHOe KOVJIbILO. 
JeruyqpatawuA KapOuHouI0oB MpoBoqumacb meperonkoH ux c 0,01% Kkont. 
H,SO,. Ilo mHeHuio aBTopos, B CJlyyae KapOHHOJIOB Cc Tpex-, YeTHIPeX HM MATU- 
WJICHHbIM KOJIbILOM OOPa30BaJINCb JIMWb YIMeBOLOPOAbl C H30MpoOMeHuJIbHOH 
rpymnoH. TombKo B cuyaae JMMeTHJIMKsOreKcusIKapOuHOa aBTOpbl OOHa- 
| aaa B MIpOMyKTe eruspaTalun HapALy C U30MpPONeHUJUMKJOreKCaHOM He- 
OoMbIIMe KOJMYeCTBA H30NponusIMAeHWAKsOreKcaHa (7%) HW H30MpONHLMKJO- 
| Ss (2%). B caa3u c pa6oron (*) Mbl H3y4HIM TakxKe Jeruspatallurw AuMeTUI- 
UAKIONeHTuKapOuHoa c 0,01% kon. H,SO,4; peakuna MpoBoguacb B TeX 
Ke YCJIOBUAX, ITO HM panee. 

Pacnojaraad cMekTpaMH KOMOMHALMOHHOTO pacCeAHHA BCX BO3MOXKHbIX 
MpoOwyKTOB JervypaTaluvH, Mbl UCCeOBasM C HX MOMOULbIO COCTaB yrJIeBO- 
Hopogzos, Momyyenupix c 0,01% H,SO,. Yuntsrpaa 61u30cTb cMeKTpoOB u30- 
MPONMeHHJMMKJIONeHTaHa HW M30NpOMHMsUMKIONeHTeHa-1, MbI HCMO/b30BaIM LIA 
aHau3a OOslacTb cnekTpop c Ay 300—400 cm™?, rye u30mponeHnalnksOoneHTaH 
uMeeT wHHuIO 374(23), a H30NponuALAKONeHTeH-| mHHUIO 322(23). Ha nocaen- 
HIOIO, O§HAKO, HawlaraeTcA MHHHA 322(13) u30NponeHHsMKsIONeHTaHa, UTO 
3aTPyTHACT MpOBeeHHe aHaJIM3a HW MOHHKAeT TOUHOCTh eFO Pe3yJIbTATOB H3-3a 
HeH30@KHbIX OWMOOK pu yyeTe HasowKenHHA. Kpome Toro, TOUHOCTh pe3y bTaTOB 
aHalu3a CHMKAeTCH H3-3a JOBOJIbHO CHJIbHOrO (poHa B ITOM OONaCTH cMeKTpa,. 
NO3TOMy MbI MOJb30BasHCb caeqyioulMM mpvemom. Ilo saunuu 1685 cm” 
TOUHO OMpesemAOch cosepxKaHve HB0NPOMHIMAeHUMKONeHTaHa HeMocpencT- 
BeHHbIM CPa@BHe€HHeM C eFo 9TAJIOHHbIM OOpa3iom. Cofepxkanuve us0lmponenus- 
WMKNONeHTaHa HW H3O0NpoMmMMKIONeHTeHa-1 ONeHHBasIOCb NO HHTCHCHBHOCTH 
unui B oOmactu 300—400 cm uw onomHNTeIbHO KOHTpPOJMpOBavlocb M0: 
amHuaAM B OOMacTH 1000—1050 cmt. 

Jlanupie, NOyYeHHbIe MPH aHasu3e C MOMOMIbIO CIeKTPOB KOMOMHAIMOHHOTO: 
PacceasHHA CMCC HEHACHIILEHHbIX YIJIEBOLOPONOB, MOJyYeHHOK Mpu eruspata- 
WH AMMeTuIMMKONeHTHIKapOunoma c 0,1% H,SO,, Haxo_ATcA B corjacHH 
€ KPHBOM pasroHKH STO cMecH Ha peKTHpuKauMOHHON KosOHKe. IIposyKT, no- 
ayyennpt c 0,01% Kony. H,SO,, Take MpescTraBiaeT coOoM CMecb Tpex yrule- 
BOJOPONOB: H3OMponusMK MONeHTeHa-1, HSOMpOMeHHJ- MU MSONPONMANeHWLUKJIO- 
MeHTaHa; OJHAKO COOTHOUIeHHe 3THX KOMIIOHEHTOB B CM€CH MeHAeTCA C H3MeHE- 
HHemM KomuuectBa H,SO,, B3AToli qa NerugypatTauuu. C ero yBemuyenvem cosep- 
Kane w30NponenuMMUKNONeHTawa Mazaet c (68—63% jo 40—35%), a 130- 
NPOMMIMTeHUMKONeHTaHa HM usOMpomMMuKsONeHTeHa-1 Bospacraer. Pactet 
TaKKe BLIXOL MPpOAyKTOB erugpatauuu (c 66 go 91%). Takum oOpasom, Nouy~ 
YeHHbI€ HAM Pe3yJIbTATbI He COraCyIOTCA C JaHHbIMH, NPHBeJCHHbIMH B CTATbe 
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(*). CnenyT oTMeTHTb, YTO BelecTBa, KOTOpbIM Kiopgoray u Ban Baaae npunn: 
CbIBaIOT CTPOeHHe H30NpOMeHuMMNKNOOyTaHa HW M3OMPONeHHJNAKIONeHTaHa, 
CHJbHO OTJIMUaIOTCA MO KOHCTAHTaM OT COOTBETCTBYIOMIMX YIJIEBOLOPOAOB, BbI 
J@JICHHbIX HAMM B JOCTaTOUHO YMCTOM Bue, HM MpescTaBJm0T coOoH, Mo-BAAAMO 
MY, He HHJMBHAyasIbHble yrJieBOAOPOAbl, a CMeCH HEHACHILLCHHbIX yrJIeBOLOpO 
NOB C Pa3JIMUHbIM TMOIO%KeCHHEM JBOMHOM CBASH. 


QIKCNeCPUMeEHTAALBHAAH YACThH 


TumMeTuawuKkKAoneHoTHAKApOUHOA Obl CHHTeSHpOBaH jen: 
CTBH€M MarHHHOpOMMeTH1a Ha STHJIOBbIN SPUP WHKJONeCHTAaHKapOOHOBOK KUCJO- 
vot. T Kun. 68—70°/12 mm, n$ 1,4590; d2° 0,9138; Brrxoy 78% or Teopun, can} 
Tad Ha B3ATHIM B peakiMio Sup WAKMONeHTaHKapOonoBOH KuCOTHI. Beere 
cuHTesupoBano 300 © MMeTHJINMKIONeHTHIKapOnHOwa. 

TlerugpaTtanwuvaA RUMCTHAUHKAONCHTUAKAPOUHO MES 
c nomombr 01% xoun. H,SOQ,. 84 © quMerumlMKIONeHTHAIKapOu: 
HOIa HarpeBasIucb Cc 85 MI KHCJIOTHI B KOO, COeMMHEHHOM C peKTHPUKALHOHHOK 
KOJIOHKOH CO cTeKJIAHHOM HacamKoH. Ilo Mepe erumpaTaltuu KapOuHoua yrue-| 
BOJOPOJbI OTTOHAMUCh UW COOupasNCcb BMECTE C BOON B UpHeMHUKe. YreBoxopoy- 
HbIM COM MpOMbIBasICA BOZOK, pactBopom NaHCOs, cHoBa Bool, CyWIMVICA Hal 
TwlaBuleHbIM CaCl, u meperonasica u3 KOOnt MapopcKoro npu 120—139°. Tony: 
ueHO MpoyKta yerugpatanuu 66 r (91%), ni} 1,4512; dz? 0,8107. Bcero nony+ 
yeHO 43 JByX onpiTos 115,5 r npoxyKta Reruszpataunu. CnekTp KOMOMHALHOHHOr 
paccesHuA Mponykta ferugpataunu: Av (B cm): 214(0), 272(0), 292(0)¥4 

i 320(1), 352(2), 372(2), 396(0), 413(ae 

oH 449(0), 481(3), 527(3), 538 (1), 579(2), 
608(1), 625(1), 676(0), 710(4), 743(0),, 

788(0), 805(1), 832(2), 844(2), 889(6), 
902(7), 954(3), 1002(2), 1026(3), 1067(2), 
1101(3),. 1117(), 1140(2), IleGGae 
1189(2), 1211(0), 1227(2); 1256Gam 
1274(2), 1294(3), 1346(0), 1378(5), 
1393(0), 1438(7), 1451(7), 1468(1),) 
1486(0), 1506(1), 1549(1), 1567(0),, 
1588(2), 1624(1) 1646(10), 1684(10). 

TlomyueHHad cMecb yrJleBoOpomoB} 
(87 r) pasroHsaacb Ha KOJIOHKe Cc Meq- 
HOH HacaqKol  92pidekTHBHOCTHIO B} 
100 v. T. Pesyabtatpl pasrouKu TpuBo-} 
WaTcs Ha pue. |. 

@paxuua 123,1 — 123,3° (760 m)} 
Puce. 1. KpuBaa Ppa3srOHKH MWpofykTa eru- Npe€ACcTaBIAeT cooon M301 POMH JILHK JO-| 
qparaltuu MMETH ALM KIO CHTHUKaPOMHOMTa meHTeH-1; n° 14436; d?° 08007; MRp} 

pyc Se 0 ae kom Heo. 36,53, BblunceHO juin CgH,, ¢ OgHOSil 

ABOMHOH cBaA3bI0 36,48 (nat. (°): 


155 


130 


982 (4), 607 (3), 650(2, m), 761(1, ), 784(3, m), 814(7, mw, ), 841 (29 
891 (29), 908 (20), 920(7), 947 (13), 959 (17), 1017 (19), 1034 (15). 1060 C1 
1099 (13), 1117(8), 1135 (5), 1149 (2), 1177 (8), 1206 (14), 1239 (2), 1251 (8), 
cine Tarte eae 1441 (64), 1464 (35), 1495(2, m), 1525 (2), 
), FILL) (220), 2867 (190), 2899 (250), 2912(240), 2936! 

(100, ), 2968 (200), 3056 (70). pee ie a 
pakuusa 128,9°(760 MM) npegctaBuinet co6o n3onponeHnuMKsonentTan;} 

n 11,4479; d200,8072; MRp 36,54. Cnexrp Kom6uHatMouHoro paccesHusn 130-| 
TiponeHusuKNonentana: Av (cm): 208 (10, m), 322(13, m), 365(10, ),| 
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74 (23), 435 (2), 467(8, wi), 498'(6, “uy 2525 (5; sth); 64015), 5921, im 
53(2, mw), 704(10, nB?), 732 (8, Tonle an Booty ae aa ay 
89 (50), 945 (7), 991 (3, m, tp), 1003 (23), 1035 (15, 18), 1067°(7), S100 7, 
155 (10), 1182(2, mw, @), 1208 (2, ut, ), 1241(4, m, (D) el 27 (ech), 
289 (13), 1305 (8), 13835(5), 1371 (4), 1393(18), 1434(25, ), 1448 (39), 
478 (8, fp), 1502 (3, ), 1646 (96, i), 2850 (70, cd), 2869(150), 2892 (50, od), 
913 (190), 1947 (210), 2964 (200), 2987 (100), 3012 (20, @), 3079 (70, a>). 
®pakuna 139,0° (760 mm) mpenctaBaser co6oti M30 pONHJIH JeHILMKJIONeH- 
an, n° 1,4587; d?90,8182; MRp36,80 Gary yr er. Ka 18 ee 
ey A097; d®0 ),8202). 
CnekTp KoMOmHallMonHOrO pacceaHua H30NponnsMenuuKIoNeHTawa: Av 
em *): 223(3,c), 353(43,m1), 486(38), 524(23), 545(1), 575(12), 596(3), 620(4), 
12(34), 743(2), 770(4, wu), 826(19), 847(7), 905(76, p), 927(2), 960(11), 1012(6), 
025(28), 1067(10), 1100(9, m), 1168(11), 1190(1), 1214(15), 1229(17), 1255(3), 
274(12), 1297(8), 1316(3), 1333(2), 1370(10, cb), 1378(41), 1432(54), 1451(66), 
471(24), 1490(0), 1539(4, um), 1604(1), 1658(3), 1685(140, uz), 2834(150), 2860 
270), 2885(240), 2909(330), 2936(250), 2955(240), 2979(120, ¢). 
CocTaB NpokykTa eruapaTalluu upyBeyeu B taba. 1. 
Werugqpatauuaga AUMCTHYAMUKAONCHTHAKAPOUHO- 
(a c nomombw 0,01% kouHN. H,SO,. B Tex »xe ycOBHAX, 4TO HW B 
mpitax c 0,1% Mpopeyena Aerugpatamua 70 r WAMeTHIMLMKJIONeHTHIKapOuHovia 
momMoulb1o 7 mr KOH. H,SO,. Touy- 
e€HO MIposyKTa Weruspatauu c T. KHM. 


20—139° 40r (66,6%), n38 11,4505: 


Ta6auna 4 


To KpHBOHl 6 cnexr- 


H 0,8122. Yruepoxopor yee pam, % 
_ CmexTp KoMOuHaluoHHoro pacces- 

MA  MpomqykTa jerugpatanun: Ay Msonponnauuxsonen- 
ee) 23900), 25910), 27101), [yaa waren rennmaces dae A aol 
2(0), 319(2), 353(2), 373(3), 398(0), ~ neuran ~40 | 40—35 
O(1), 437(1), 487(2), 527(3), 539(4), WsonponuangennuKao- 

7(1), 613(0), 640(0), 655(0), 676(0),  neHTax ~35 | 35 


8(0), 710(5), 743(0), 767(0), 787(0), 
03(0), 826(2), 841(1), 853(2), 888(6), 902(6), 941(1), 957(1), 1004(3), 1025(2), 
041(2), 1066(3), 1084(1),  1099(2), 1148(2), 1162(2), 1189(2), 1216(2), 
230(2), 1263(0), 1293(3), 1332(1), 13876(4), 1388(3), 1436(3), 1447(8), 1472(2), 
918(1), 1544(2), 1583(2), 1645(10), 1685(9). 

CocTaB npoxykta eruspaTaluu Ha OCHOBaHHH CMleKTPOB KOMOMHALMOHHOrO 
acceanua cpeta: 10O—15% u3onponusmmnksonentena-1, 68—63% nsomponenus- 
uksonentana, 22% n30NponMMAeHWHKJIONeHTaHa. 


MockosckHi rocylapCTBeHHbIM yHMBepcHTeT Tloctynusio 
um. M. B. Jlomonocosa 13 XI 1959 


WUTHMPOBAHHAA JIMTEPATYPA 


ihe A. Kasauckudt, M.dO, Lykuna, J. A.Haxanersan,, TAH, 101, 
83 (1955). 2B. T.Aaexcauan, X.E.CrepuuH, Ontuka M CieKTpocKonua, 
605 (1957). 3B. T. Anexcauau, X.E.Crepuu u ap., Has. AH CCCP, cep. 
i 22, 9) 1073 (1958). *G Chiurdoglu 5S am Weare? Bulliy Soc. "China 
elg., 66, 612 (1957), ®C.C. Hamerkuu, M. Bonoguuna, JKOX, 21, 331 
951). 
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Jlokxuagnn AkayemMunm HaykK CCCP 
1960. Tom 130, Ne 3 


E. HW. KPbIJIOB, B. A. CAMAPHHA » A. K. WITOJIbIL 
OB WM30MEPHM MEJ\HbIX COJIEH KHCJIOT HHOBHA U TAHTAJI® 


(ITpedcmaeneno axademuxom B. H. Cnuyetnoim 15 1X 1959) 


Menuple com KHCJIOT HHOOUA MOryT ObITh MO/ILyYeHE! JByYMA pa3sMUHbIM| 
TYTAMH: 
1000° 


Cu,O + Nb,O;——> 2Cu*Nb**O,, (1a| 


700° 


CuO + NbO, 5 Cu2*Nb#0,. (22) 


AnaJlOrHuHble peaKIHH BOSMOXKHbI M IA MOJYYeHHA COOTBETCTBYIONAX Mp} 
MapaToB TaHTasa: 
1000° 


Cu,O + Ta,O; = 2Gu Tar Os. (1 
CuO + TaO, 2°S Cu?*Ta**Oy. (2€ 


Ectb OCHOBaHHA NOslaraTb, YTO MpOMYKTbl STHX PpeakUMH He OyYAYT HAeHTHE 
HBIMH, HanpuMep, Kak MNOKa3bIBalOT COOTBeETCTBYHOMIHe pacueThl, a UTUB 
BbIUHCJI€HHbI€ MJIOTHOCTH 9THX COeCIMHEHMH OTIMYaIOTCA pyr OT ~Apyra, 
HMeHHO: 


: CuNbO 
dee fol Mow. Bec Cu 3 ~5,0, 


4 
Ge [MV )cu,0 45 (MV) npv,0, | 


$85 An Mou. Bec CuNbOg3 
Ga) ~~ (MV euo + MV nvo, 


S25 :D. 


MoxKHO TakXKe OKUJaTb CYULeCTBEHHOTO pa3M4HA HM B NPOABJICHHH MarHy’ 
HbIX CBOMCTB. CoeyquHeHve (la) QOKHO ObITh AHaMarHHTHbIM, NOCKOJIBKY B 
vou Cut (d!°), au wow Nb** (d°) He umeroT xomocTbix 9JleKTpoHoB. B cil 
eMHeHH (2a) 06a nona, Cu* (d*) u Nb** (d'), coyep2xaT No OfHOMy Heraq 
HOMY 9JIEKTpOHy, He yYaCTBYIOWIeMy B OOpa30BaHHH xXuMHYeCKON cBasH. IK 
9TOMY TIpenapaT (2a) TOuxKeH ObITh NapaMarHUTHbIM. 

IIpencTaBiasiocb HHTepecHbIM MOJIYYHTb yKa3aHHble BbIWe Ba psa coenl} 
HeHHH Mequ C KHCJIOTaAMH HHOOMA H TaHTasla H YCTaHOBUTb BaJIeHTHbIe COCTOAHH 
3JIEMeCHTOB, BXOJAULMX B HX cocTaB. B HacToalem coo6meHuu mpenctaBwieH| 
pe3yJIbTaTHI UCCeqOBaHHH, KaCalOWlHXCA CHHTe3a H UeHTMUHUMpOBaHHA Me}| 
HbIX COJIeH KHCJIOT HHOOMA HW TaHTajia MeTOaMH MarHeTOXMMHH HV peHTreHc! 
cpasoporo anasusa. 

IIlaTHokucb HHOOHA, NPMMeHABWAaACA B JaHHOM HCCIe_OBaHHH, OUHILamac 
WM aHaJIMSHpOBalaCcb MeTOJaMH, ONMCaHHbIMH pauee (1). MeroquKa ouucTKH NATI 
OKHCH TaHTala pHBeyena B padore (7). O nomyyeHuu AByoKucel HuOOuA ¢ 
TaHTaJla H MeTOMax HX aHaJIM3a cooOmaocb B cTaTbe (*). O6pasub KyMpoHHed 
Oara (la), WJM COOTBeTCTBeHHO, KyMpotaHTasa (16) Monyyanucb cneKkanuel 
SKBUMOJIEKY JAPHBIX KosMYeCTB Cu,0 wu Nb,O; (uu Cu,O u Ta,O,) B BakyyM 
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/10-? mm pr. cr.) mpu 1000° 8 reuenue 8 uac. Bsanmomelicrsne M@KILY OKHCbIO 
Me WH ABYOKHCbIO HHOOMA (HMM TaHTama) NpOMsBO_NOCb TakxKe B BaKyyMe 
10-* mM pr. cT.), HO Mpu Temmepatype 700°. Tlonyyenupie BewectBa anamusu- 
DOBAJIHCh Ha COepmRKaHve MEM HW HHOOHA (TaHTaNa). HaBecka BellecTBa OKOVIO 
27 CHMAaBIAIaCh C JeCATHKPaTHbIM KOMMUeCTBOM Mupocymbbata Kalua. 
jimaB Moce OXJaKeHMA BbIMeTaWHBalca 4% pacTBOPOM BMHHOM KACJOTHI. 
)PIIEKTPOMM30M STOTO pacTBOpPa Meb CHaY¥asa OCaKalacb Ha KaTOJe, a 3aTeM 
locle PacTBOPeHHA MpOMbITOrO KaTOAHOrO ocagaKa B 2N H,SO, onmpeqenamach 
fomomMeTpuyecku. HuoOuii u1H COOTBETCTBEHHO TaHTAaJI ONpeeAVICA B 9JIEKTPO- 
Te Mocwle OTAeeEHHA MEQ MO MeTOuKe, onMcaHHol B (*). PesymbTaTb! anasusa 
ONpeleeHHA MJIOTHOCTH MOJYYeCHHbIX COCMMHEHHM MMKHOMeTPH4eCKHM MeTO- 
JOM B TOJIyoue TpesqcTaBseHbI B TaO. 1. 


Ta6Omuna 1 
CoctTaB MW MVJIOTHOCTh MeJHBIX COmeH KUCOT HHOOHA M TaHTaa 


CocrasB, % 
Coequnenua Cu Nb (Ta) Tee ate Ler 
HauZ. BHINHC. | Hal7. BbIYHCI. 
CutNb5tOg SOKO Sd 07, 46,8 AD, 44 Bp il OpaHxeBo- 
KOPHUH. 
2a Cu2+Nb4tOs SANA |) aul (Or 44,3 45,44 Deo Ta6aun. 
OM CutTa5*Og Qe Sones ade ri 62,2 61,88 the, Cxertuio- 
KOpHUH. 
126. Cu2+Tat+O3 24729))) 24, 74" | 64,91) 64,88 iS TeMHO-KOpH4H. 


JlaHHble aHaJiu3a MOKa3bIBalOT, YTO IPH CMeKaHHU OKMCJIOB HHOOMA (TaHTaua) 
HM MC Pa3JIMUHBIX BaJICHTHOCTeH, JeCHCTBUTeIbHO OOPa3yIOTCA MPOAYKTbI OZH- 
“akoporo coctasa. II]norHocTH nomyyeHHbIX MWpenapaToB OH3KH K BbIGMCJIeH- 
HBIM U3 MOJICKYJIAPHbIX OOBEMOB. OTH COCMMHEHHA YCTOMUMBHI H He PaCTBOPALOT- 
A B KOHILCHTPHPOBaHHbIX PaCTBOPaX MHHEepaJIbubIX KucMOT. JLa uenTuuKa- 
WMH CHHTe3HPOBaHHbIX WH WCXOJHbIX BeULECTB CHUMAJIHCb PeHTTeHOrpaMMb! 0 
MeTOy MOpoliKka B Pe€HTTeHOBCKHX KaMepax Cc JMaMeTpom kacceTbI 57,3 MM. 


20 30 40 50 6 m° 


a ——> 


Puc. 1. PentrenorpaMMbl KHCJOpOQHbIX COeHHCHHH Meu HM HHO- 
6ua: £— CuO; //— Nti.z; [1] — Cu?+Nb*tO3; [VY — CutNb>+Os3; 
V— Ci,O; VI — Nb.Os 


CremKa Mpou3Boquacb B OCHOBHOM Ha Co K,,,-u3u1y4ueHuu. Becero Opisio nouy- 
ueHo 18 peHTreHorpaMM, HeKOTOpbIe H3 HHX ObIJIM CHATbI Ha MEAHOM U3/yueHHH. 
HavOouee XapakTepHble pesyJIbTaTbI pacueTa peHTreHorpaMM MpHBexeHb! Ha 
puc. 1. M3 cpasnenua pentrenorpamm J, JJ u [IJ Bugno, uo I/] apaaerca pext- 
reHorpaMMoH HOBOro XuMuyecKoro coequHeHUsA (2a). JIuHuH CuO (/) u NbO, 
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([1) xora uw mpucyteTByioT Ha peHTreHorpamme ///, HO oTJIMUaIOTCH ca6or 
HHTeHCHBHOCTbIO. Ha pentrenorpamme /// mpucyTCTByIOT OYeHb caOble JIMHHY 
3aKkucu megu (V), BepoaATHO OOpa3yloulelica MpH HarpeBaHHH OKHCH Mey, HC 
OHH HcuesaloT Mocse MpOMBIBKH OOpa3ia yKcyCcHOH KuCcIOTOH. M3 conocTaBJeHus 
pextrenorpamm Cu*Nb**O,(/V) u Cu,0 (V) a Nb,O; (V/) BuaHO, 4TO JIMHMM, CO: 
OTBETCTBYIOILHE HCXOJHbIM BelIleCTBaM Ha peHTreHorpamme JV, OTCyTCTBYIOT, Ta: 
KUM 06pa30M, HHMBULY aIbHOCTb coequHeHHA (1a) TakxKe He BbISbIBaeT COMHEHHH 


DiatOnn yaae 


Xp -10° Xmon' 10% 
BeulecTBo 
90°K | 206°K | 290°K 90°K | 206°K | 290°K 
Cu2+Nb4t+O3 Wey | 2, ey 1) ae 1630 710 490 
Cu?tTa4t+O3 LAO BOs 0,28 1900 728 514 


MaruuTHad BOCIPHHMYMBOCTb BCeX MOJIYYCHHbIX BeU[ECTB H3MepAach Me 
toyom yn (*) npn 90, 206 u 290° K wu wanpsKeHHocTu MarHuTHOoro Noman H = 
=1900—2100 sper. Oka3anocb, TO COeTMHEHHA, MOJYYCHHbIE H3 3aKHCH MEA 
MH MATHOKHCH HHOOMA HJIM COOTBETCTBEHHO H3 MATHOKHCH TaHTala ABJIALOTCS 
AMaMaruuTHpiMu. Ha 9TOM OCHOBaHHH MM MOXHO IIPHIMcaTb dopMyJIb, 
Cu*Nb°tO, u Cu*+Ta®*O,, NocKobKy B COCTaBe 3THX MOJICKY JI HET HOHOB C XOVIOC: 
TbIMH SJIEKTPOHAMH. CoeqHuHeHHAa, MOJYYCHHbIe B3AMMOJeCHCTBHEM OKVCH Mer 
HM JBYOKHCH HHOOMA WIM COOTBETCTBeEHHO JBYOKHCH TaHTala, WapaMarHuTHel 
QKCNePUMeHTaJIbHbIe 3HAYCHHA MArHHTHOM BOCIIPHHMUHBOCTH, MepeCuHTaHHBEle 
Ha OJMH MOJIb BeULeCTBa C MOMpaBKOH Ha THaMarHeTH3M, MpelcTaBJeHbI B TAO. 2. 
OnbITHad 3aBMCHMOCTb MarHHTHOM BOCIIPHHMYMBOCTH ITHX COEAMHEHHH OT TEM: 
Tlepatypbt cweqyeT 3akoHy Kropu 


Xmon = Cuon / Ts (1) 


OnpenemuB u3 ypaBHeHult (1) c ucnomb30BaHHeM JaHHbIX TaO. 2 KOHCTAHTY 
KtopH, MOXKHO BBIYHCIMTb cpeqHHe 2PeKTHBHBIC MOMEHTHI, MpHXoAlnecs, 
Ha OHH WapaMarHUTHbIM aTOM B HC: 


TLaonwmma 3 
CJIENYEMbIX COCTHHCHHAX: 


SHaueHua KoncTaHT Kiopu nu cpeqHux 
atdeKTHBHEIX MOMeHTOB MOHOB Cu2t, Nb4+ SAE Cron 
Yabo ray ? . 


u Ta*t B Momekymax 2: 
Spies eHae PacueTuble “aHHbie MPMBeeHbI E 
Goexnuenne | Oana TaOa 3. Beatuunubl cpeqHux acdbdbexTus: 


Kiopu 
Ha aTOM 


ua Monex. HbIX MOMCHTOB YKa3bIBaloT Ha JBYXBa: 
JICHTHOCTb MCW HW YeTHIPCXBaJICHTHOCTI 
10 HHOOHA H TaHTala B 93THX coequHeE 
17 HuxAX. Ha OCHOBaHHM MAarHuTHbIX v3 

MepeHHH HW JaHHbIX XHMMYeCKOrO aHa. 
JiM3a coequHenua (la) u (16) MoxkHo cunTaTh MeTaHMoOaTOM HM MeraTaHTasa. 
TOM OJHOBAJICHTHOH Mequ, a CoequHeHua (2a) u (26) — HnoOnaTom u TaHTa, 
MaTOM ByXBasIeHTHOK Mequ. JH STHX COENMHEHHM CYIIeCTBeEHHLIM sABIIAeTCS 
TO, YTO OHH HaXOMATCA B OTHOWeHHH BaseHTHOH H30MepHH. 


Cu2+Nb*+03, | 0,15 
Cu2+TattO, | 0.47 


YpabcKuli MOAMTeXHH4eCKH MHCTHTYT Tloctynuio 
yum. C. M. Kupopa 14 1X 1959 


UMTHPOBAHHAS JIMTEPATYPA 


+E. WU. Kppaos, 10. UW. Anexcees, KOX, 24, 1921 (1954). * E. VW. K pa 
mop, A.M. Ananbuna, )KHX, 3, 1727 (1958). *E. WU. Kpuaos, )KHX, 3 
1487 (1958). 4W.R. Scheeller, Analitical Chemistry of Tantalum and Niobium 
London}: 1937. /® Le (GieGe wy, PC: Ry 109085 (1889). 
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Hoknaye Akagemun nayr CCCP 
1960. Tom 130, Ne 3 


XHMHA 


Akayemuk A. B. TOMUMEB, A. M. NAYMIKHH u M. B. KYPALLIEB 


HCCJENOBAHHE PEAKUMH AJIKHJIMPOBAHHA ®EHOJIA 
AMWJIEHAMHM C KATAJIAS3ATOPAMH HA OCHOBE 
®TOPHCTOFO BOPA 


Meroquka aJIKJIMpOBaHHA, OOpasorKa UH aHaJIM3 MpOLYKTOB peakluH tbeHoua 
aMHJICHaMH B OCHOBHOM COXPaHHJIMCb TaKMMH Ke, KaK NP aJIKHJIMpOBaHHu 
eHOJIa H300yTHeHOM ¢ NomoulbO dropuctoro 6opa (1). B sTom cryyae H3Me- 

HANH TOJIbKO MeTO NOfayH aMHJICHOB B peaKTOP, KOTOPbI OcyllecTBJAJICA 
MpH MOMOWH OfoperKH HM Kallusiapa. C MOMOM[bIO CTeKJAHHOrO KallusiApa 
KMIKHe AMHJICHbI MoaBasIMcb HelocpeCTBeHHO B Harpery1o yo 100° cmecb 
beHowla U KaTasusatopa. Takoi mero Moyauw amuuieHos OGecneyHBal HavJy4- 
Me YCJIOBHA KOHTaKTa PearMpyIOUlNX BelllecTsB. 

_ AmuJieHbI Nouyusamicb KaTasiMTMyecKOli feruypatauell u30amMum0B0ro 
cHMpTa Hal rpanyIMpOBaHHOM OKUCHIO aIOMHHUA IpH 3880—400°. Ipu werugpa- 
rauvH oOpasyroTca 3-merus6yTeH-1, 2-mMeTHiOyTeH-2 Mu 2-meTun6yTeH-l. [Las 
TOJIYYEHHA YHCTHIX OJIE*HHOB CMeCh aMMJIeHOB OOpabaTHIBaach mpu 0° 75% 
1,SO,; 3-metuG6yTeH-1, He pacTBopeHHEI B H,SO,, ocraetca B BepXHeM culoe, 
OTOpHI oTLemneTcH, OOpabaTEIBaetca 10% pacTBopom NaOH, mpompipaerca 
ONOH JO HeHTpaJIbHOH peaKUMH MpOMbIBHbIX BO, CYLWIHTCA Hall XJIOPHCTbIM 
aJibuveM HM pasroHsetca Ha dpakunu. IIpu pasrouKe oTOupasiacb mpakuuA 
9—20°/753 MM c 20 0,6274 u nn 1,3641, uTO orpeyaer 3-meTH6yTe- 


y-1. M3 nuxKuero, KHCJOTHOrO, COA ObIa BbIeNeHa Ppakuua 37—38°/753 mM; 
20 0,6595 u n2° 1,3863, uTo cormacHO JIMTepaTyPHBIM aHHbIM OTBeyaeT 2-MeTHI- 
yTeHy-2. 

Ileppble OMbITHI aJIKHJIMpOBaHHA Penola C MOMOMLbIO PropueToro Sopa Mpo- 
OJMJIMCb OTLeIbHO c 3-MeTHIGyTeHOM-1 MM 2-meTHOyTeHOM-2. Pe3sysibTaTbl 
CcIeqOBaHHA MoKa3saJIH, YTO KaK C MlepBbIM aMHJICHOM, TaK HM CO BTOPbIM IIpH 
IKHIMpOBaHHN cbeHOsa OOpasylOTCA aJIKHMAaTbI OMHAKOBOTO cocTaBa. B Ka- 
€CTB€ OCHOBHOFO MpOyKTa NPM MOJIAPHOM OTHOWeHHH (eHow: amuvieH = |: 1, 
D6pasyerTcA -TpeT.-amusenon. OOpasoBpanve f-Tper.-aMusienowa MpH MpH- 
MeHeHHH 3-mMeTHIGyTeHa-| BO3MO%KHO OJlarofapA ero H30MepH3al\HH B Mpollec- 
€ peakuuu B 2-meTuu6yTeH-2. [JoqoOHad 3aKOHOMEePHOCTh HaOvOfaeTcA HW pH 
Ne cposanun 6eH30s1a 3-MeTHAOyTeHOM-1; B STOM cuJlyyae COpasyetcaA TpeT.- 
aMUsIOeH3ON. B JaubHeHIIEM TJX aJIKUJIMPOBaHHA MIpHMeHAacb CMeCb, CCCTOS- 
aa u3 3-meTus6yTeHa-! u 2-meTusOyTeHa-2. OOulHe aHHble NO UccIe_OBaHHIO 
Peak aJIKMJIMpOBaHHA beHOJIa aMVJIEHaMU B IIPHCyTCTBHH pa3JIMUHbIX KaTa- 
IM3 aTOPOB UpuBosATcA B Tabs. 1. B peakwuro Opa 94 r henouna, 70 r aMuJIeHOB 
u 1,6 r Katanus3atopa (1,7% Kk Becy deHONa), Peakunio aKHJIMpOBaHHs MeHo- 
la aMusieHaMu mpoBozuau np 100°. Tloce noyayH Bcero KOMMYECTBa AMHJICHOB 
peaKIHOHHAA Macca MepemelliMBasacb AONOMHHTeIbHO pu 110—120° 30 mun. 

Jlanubie Ta6ul. 1 MOKa3bIBaIOT, UTO IPH aJIKWJIMpOBaHHH enoOJla aMuJIeHaMu 
HaHOOJIbIUMe BbIXOAbI MOJy4alOTCA B UPHCyTCTBUH dropuctoro Oopa u KaTaJsa- 
rOpoB, cOsepxKallux dropucrpii Gop (onpiTH 1, 2 u 3). B stom curyyae BbIXoZa 
A-TPeT.-aMUJIPeHOa COOTBETCTBeEHHO paBHb! 95, 90 u 89% or Teopuu. Jlauee 
10 sieKTHBHOCTH B STON peakuH cileqyer 75% H,SO, — Bbixog n-Tpert.- 
aMuNeHoa coctaBuser 81% oT TeopHH — HM Ha MOCMeqHeM MecTe XJOPHCTHIH 
AMOMHHUL — BbIXOJ, n-Tpet.-amusidenoa 64% or Teopun. 
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Ta6Oaunua 1) 
J 


CpaBHUTeIbHble JaHHble M0 aJKHMpOBaHMIO (eHOJla aMHIeHaMH C Ppa3JHUHbIMH kava 
TopaMu (MOMApHoOe OTHOWeHHe (eHOU : aMMJIeCHbI = Sal) 


CoctTaB peaKIHOHHOH mMaccbl, % Bpixon, % OT TEOQpHHu 
oe K n-TperT | 
aTanusarop n-Tper.- 2K UK He - - | xunKHe 
OTE ULOE denon enue: Meier aes ee bttearerts 2 noes 
1 BFs Za 95 3 ) 3 98 
2 | HsPO.-BFs 2,5 89,5 8 90 8 98 | 
3 | (CyHs)20-BFs 5,5 88,5 6 &9 6 95 | 
4 | HsSO4 (75%) * 8.5 81,0 10,5 81 11 92 | 
b) AlClg-HSOq 10,4 Hy 0 PS 68 ap 90 
pel AlCl 11.6 64,0 24,4 64 25 89 | 


* OnTuMaJIbHbIM KomHYecTBOM 75% H,SO4 B aHHbIX YCJIOBMAX aNKMIHpOBaHHA exc 
ja aMusieHaMu saBaaeTca 17% K Becy deHoua. 


PKuIKHe MpOLYKTHI, NOJYYeHHbIe IPH aJIKHHpPOBaHHW enola aMuJleHaM 
B IpucytcTBuu PTopucToro 6opa MpH SKBHMOJIeKYJIAPHOM COOTHOMeEHHH peary} 
pyloujMxX KOMMOHeHTOB cocTosT u3 15% ceHoma, 55% TpeT.-amusdeHooBor| 
spupa,5% Au-TpeT.-amusdenoua u 25% TperT.-aMuoBoro stupa Tper.-amue 
Hoa. 

MccnenqopaHhe BJIMAHMA KOJIMUeCTBA KaTaJIH3aTOpa Ha BbIXOX U cocTaB Mpc 
YKTOB peakiluu (beHosla C aMHJIeHaMH B MpHcyTcTBHU TopHcToro Oopa NoKé| 
3bIBaeT, TO B Mpegenax 1,8—26% mpu 100° usmeHeHHe KOMUECTBa KaTasH3él 
TOpa Ha BbIXOJ, H COCTaB MpOMyKTOB aJIKUJMPOBaHHA BJIMAeT He3HAYHTeJIbHC! 

OG6ulHe TaHHbIe UCCeLOBaHHA BJIMAHHA KOJIMUECTBA KaTaMsaTopa Ha peaks 
IHIO IIpHBeyeHb! B Tad. 2. 


Ta6Omuna Z 


BuauaHNe KOIMYeCTBa KaTamM3aTOpa Ha COCTAB H BbIXOL MPOAYKTOB peakIHH aK IMpoBaHyh 
(eHoua amusieHamu (Temnepatypa 100°, MomapHoe cooTHomeHHe deHou : aMueHDI = 1:1) 


os me Lay CocTaB peakuvoHHOl macch, % Buxon, % or Teopuu 
eigieg % K Becy n-Tper.- *KUKUe | N-TpeT.- **KUKUe 
ie denona enon Jayundexon| nposyKret |amundenon| npoxyKts BCcue 
7 0,8 ORS i 85 8 88 qi 95 
8 116 Lea Dee 94 30 5 3 98 
9 4,9 Dee 2 95 3 95 3 98 
10 24,6 26,2 2 96 2 96 2 98 


IIpomecc akuHpoBaHua deHOIa aMMJIeHaMU, KaK BUHO M3 MpHBeeHHbI! 
7aHHbIX, IpOXOAMT B paBHbIX yCJIOBHAX AJIKMJIMPpOBaHHA JIyue, vem euosi| 
u300yTuseHom (*). Hanpumep, BbIXOX pH OMHAaKOBOM KOJIMUeCTBe KaTasmH3aTop! 
1,7% n-rper.-amumenoma nocruraer 95% oT Teopuu, a n-Tper.-6yTHIeHOw| 
TOMbKO 78%, Beixox n-Tper.-amusmenoua pH HauMeHbulem ucceyemom K« 
AMYeCTBE KaTasusatopa (0,9%) qocTuraeT JOBObHO OombUIOrO sHayeHuaA (88% | 
a XUIKHX MPOLyKTOB aiKUJMpOBaHHA TObKO 7%. B xH_KUX NMpoLyKTap 
MIOJIMMEpOB AaMHJICHOB He OOHAapyKeHo. } 

YpemMueHne KOIMYecTBa KaTasu3aTopa Jo 1,7% nNoBbiliaer BbIXOL n-rper| 


Ih 
r 


aMHJIeHou1a 10 95% OT TeOpHu M yMeHbUlaeT BbIXOM KUAKUX MpOLyKTOB Jo 3% 
JTabHeiilee yBemMyeHHe KOIMUeCTBa KaTamu3aTOpa MpakTH4ecKH He BaMAt 
Ha BbIXO] MpORyKTOB aIKHJIMpOBaHuad. ONTHMAabHbIM KOJMUECTBOM KaTaJIH3 amit 
pa B peak aJIKMJMpOBaHHA eHoa aMuseHaMM B ucceMyeMbIX ycuIOBUA 
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pdetca 1,7%. Cuipoli akuuat, MOuyueHHbI pH MOAPHOM OTHOWIeCHHH 
eHOJI : aMHJIeH = 1: 1, umeer cnenyionjuii cocras (B %): denon 2,5; n-Tper.- 
MHIpeHo 2 95,7; Tper.-6yTHpenusoBbi sdbup 0,6; qu-Tper.-amusdenon 0,9 

TpeT.-aMHJIOBbIM Sup N-TpeT.-amumdeno 0,3. 

EcJIM MOJIAPHOe OTHOWMeHHE (PeHOJI : aMHJICH yMeHbUIMTb ZO | : 2, TO cocTaB 
Iporo aJIKHJIaTa B 3TOM CJly4ae OyyeT cuemyroutuM (B %): deHom 0; n-Tper.- 
MHJIpeHOsI 21; amusidbeHHIOBOro 2Pupa 2,3; WH-Tper.-amudenona 30 u Tper.- 
MHJIOBOrO aiupa n-Tpet.-aMusienoa 46,7. YMeHbWIeHHe MOJIAPHOTO OTHO- 
eHHA ceHo : amuieH Mo 1:2 pe3kO CHWKaeT BbIXOA /N-TpeT.-aMHuJicenoua 

YBEJIMYHBaeT BbIXOL JH-TpeT.-amusenona HW SPHPHbIX MpOyKTOB. 

BpllevleHHble 3(pHpHble MpOAyKTbl MMeJIM KOHCTAHTbI: WIA TpeT.-amMude- 
umoBoro appa n* 1,4941, OH orcyrtcrsyer, d?> 0,9352, moa. Bec 166; 


Ix TpeT.-aMHoBoro s*pupa n-TpeT.-amunenona n® 1,5038, OH OTCYTCTBY- 
p, 2° 0,9406, mom. Bec 234,5. 
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PH3HYECKAA XHMHF 


MW. JI. ANTEKAPb 


O JMAPPAMMAX COCTOAHHSA B CHCTEMAX 
C YNOPAAOYEHHONM ®A30H 


(IIpedcmaeneno axademuxom I. B. Kypdtwmoseim 19 1X 1959) 


PegysbTaTbl TeopeTHyecKOrO HOCTpOeHHA MarpaMMbl COCTOAHHA B 3HauH) 
T@JIbHOH CTEMeHH 3aBHCAT OT BHJa BbIPAKeHHA JIA KOHPHrYpPalMOHHOK JHEP 
rHH CiviaBa. 

XOTA B pPasJIMUHbIX TeEOPHAX SHEPIHA CMeLIEHHA, T. €. HeaMTHBHAaA YACTI 
3HEprHu, MO-pasHOMY 3aBHCHT OT KOHILeHTpallHv, CTeleHH NopsAyKa, TeMnepa 
TYPbl H aBJIeHHA, €e BCera MOXKHO MPHBeCTH K BUY 


Ecu = Ucacs +Vx2-+ We. (1 


Secb —CTeleHb JlalbHero MopayKa; o—cTeleHb OM KHerO NopsayKa 
Ca W Cp — konuentpaunn; U, V u W moxkxHO Ha3BaTb MapaMeTpaMu 9HeprHu 
CMeIIeHHA, SHEP aJibHero HM 9HeEprHn OM2xKHeErO NOPAAKA COOTBETCTBEHHO 

B HavGouee pacripocTpaHeHHbIxX Teopuax yriopszouenna Bete (1), Bparri 
uv Bustbamca (?), KBa3HxuMuuecKol (°) HU KupKsyga, o6o06njeHHOH Ha mpous 
BOJIbHbI€E KOHIeHTpauMn (4), mapamerppr U, V u W onpenenstorca OfHOn 1 
TOM 2%Ke MaTepMaJIbHOH KOHCTAaHTOH v = 2UaR— VAA — UBB (VAA, UBB UH VaBp— 
SHEP OTCJbHbIX Tap aTOMOB). OTO ABJIAeTCH CJIeACTBHEM TOTO, 4TO Bi 
BCeX 9STHX TeOPpHAX SHEprHA OepeTcA B TpHONHRKeHHH YUeTa TObKO B3aH 
MOMeHCTBUA OuIM2KaHWIMX coceseH Ip JONONHHTeJIbHOM YCJIOBHH, YTO va 
YpB H Uap He 3aBHCAT HH OT TeMNepaTypbl, HH OT KOHWeHTpaluH. 

CooTHollenne Mexkyy Napametpamu U wu V mowkeT M@HATbCA OT CHCTEMBI } 
cucTeMe, Jjax%Ke €CJIM YUUTBIBATb TOJIbKO HeMOCPeACTBEHHOe B3aHMOJelCTBU 
aTOMOB, HO IIPHHHMaTb BO BHHMaHHe B3aHMOelcTBHeE HM Ooee asIbHUX, del 
MepBaa, KOOPAMHAalMOHHBIX cepax (°) H «ympyrylo» sHEprHio, O6ycOBNeHHYy! 
pasJIMuNeM OObeMOB aTOMOB KOMMOHEeHT (°) HIM H3MeHEHHeM C KOHILENTPalHe 
paccTOAHHH Mexyy aToMamy (’). 

Pa3gimune Mexyy Napamerpamu U,V u W o6ycuoBseno, OHaKO, He TONbK 
B3 aMMOJICEHCTBHEM B aJIbHUX chepaxX HM HaJIMYHeM «yIIpyrou» sHeprun. STO pa 
JIMYHe KOPeCHHTCA B CaMOH TIpHpOe 9HEPrUH CIlIaBa, B KOTOPOM, KpOMe 3HeprH) 
HEMOCPeACTBEHHOFO WeHTPaJIbHOrO B3aMMOAeHCTBUA COCeHUX aTOMOB (E,), uMee 
MeCTO SHEP B3aMMOe€HCTBHA HOHOB C OOOOULeHHBIMH 37eKTPOHaMH (E,) |} 
sHeprua MocmeqHux (£3). [lpn stom napamerp W cBsgaH, 10-BuMMOMY, TvlaB 
HbIM OOpasom c dHepruel E,. Tlapamerp V moxer ompeyenatTbes elle u3MeHeHHEe! 
suepruu Es B CBA3H C BOSHUKHOBeHHeM JaJIbHero Nopayka (HOBbIX 30H Bpna 
sosHa) (*), a Mapamerp U — Bcemu Tpema BugaMu 9Heprun (’). 

Takum o6pasoM, B pasHbIX CHCTeMaX B 3aBHCHMOCTH OT IIpPHPOAbI KOMMOHER 
TOB (BaJICHTHOCTb, 9JIEKTPOHHAA KOHICHTPallHA, CPOMCTBO, PasMepbl aTOMO: 
MT. Il.) Tp MapaMerpa MOryT 0-pa3HOMy COOTHOCHTECA pyr c pyro. Ilo 
3TOMY OYEBHHO, YTO TeOPHH, B KOTOPHIX 9HEPlMA XapakTepusyercaA TOMbK! 
OHUM WapaMeTpOM JV, JOJDKHbI HMeTb OFpaHHeHHy!O MpHMeHHMOCTE. | 

Tak, STH TeOPHH MPHBOAAT K cCMeMyIOUeMy HeMpaBHJIbHOMY cJleqCTBHIO 
B OMHOH HM TOM Ke CHCTeMe He MOFYyT JaxKe Ip PasHbIX TeMMepaTypax H KOH. 
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| | *, 
WeHTpalluAX HTH MpoOlecchl, NpHBOAALIHe K MpeobsaaHnio pa3HOHMeHHBIX 
coceyleH H K IipeoOsaqaHulo OHOMMeHHBIX cocegeli. 2 

JlelicTBHTeIbHO, ec U<O, TO 9HEpreTHYeCKH BHIFOAHbIMU OyyT rponeccsl, 
CBA3 aHHbIe C YBeJIMYeHHEM duCJIa cBA3eH AB; Kora v>0, TOMpeHMyllecTBO HMeIOT 
Mpollecchl, Bewyltve K yBeM4eHHIO yncvia Hap AA u BB. Taxkoli sprog, ofHaKo, 
MPOTHBOPeyHT ONbITHBIM JaHHbIM. Hanpumep, B cucreme Au — Ni mpn BbicoKHx 
TeMilepaTypax HMeeTCH TEHACHIMA K YBeMUeHHIO YNCVia Nap THNa AB(6amKHeMy 
Hopanky), a pH Oomee HH3KUX TeMMepaTypaxX — K yBemMueHHIO YNCHa Map 
tuna AA u BB (pacnany) (°). 

Jlanee, Teopux Bpsrra u Buabamca (*) B MpHMeHeHHH K CHCTeMaM C OObeMHO 

WeHTPHPOBaHHOM KpHCTasWIMYeCKON pelleTKOM He MpPHBOZUT K ABYX(pasHOcTU 
Aaxke pH aOcOJIOTHOM Hye, YTO NPOTHBOPeyHT TpeTbemy TipHHUNTY TepMoyu- 
HaMUKU, Tak KaK TBepfble pacTBopb! pu 7 = 0 He MOTYT MMeTb 9HTPOMHW, paB- 
Hyt0 Hyst0. Teopua Bpsrra u Busbamca, yayuwenHas NyTem yyueTa koppesa- 
Wun (*), y2Ke IPHBOLNT K pactaly up HuSKMX TemMMepatypax. OyunaKko STOI Teo- 
PHM COOTBETCTBY€eT CAHHCTBCHHbIM THI HarpaMMbl COCTOAHHA, B KOTOPO KpuTH- 
‘yecKHe TOUKH paciafa JIexKaT Np BMOJHeE OMpeeNeHHbIX KOHIL€HTpalluAx 
(Ca = 0,22 atr.% u Cp = 0,22 ar.%). 
 [Ipegcrapsser uutepec (He BlaBascb B BOMpoc, Novemy WIA aHHOW CuCTeMbI 
OyeT HMeTb MECTO TO HJM HHOe COOTHOWWeHHe Napamerpos U, V u W) pacemor- 
‘peTb, Kakue THI AMarpaMM COCTOAHUA COOTBETCTBYIOT Pa3JIMUHbIM COUeTAaHH- 
“AM STHX Napamerpos. [locTaBmeHHad 3aqaua aHaslOrMuna TOM, KOTOpas pellaer- 
CA IIpH paccMOTpeHHH BOMpoca O 3aBMCHMOCTH THNa JMarpaMM COCTOAHHA 
OT COOTHOMICHHA MeXKAy QHEPrHAMH CMelWeHHA WByX cas (7°). 
_ _I[aa mpocrorpi He 6yemM yuuTbIBATh KOPPeMALU, UTO 9KBUBAJIEHTHO JONyULe- 
HuIO W = 0. Bocnomb3syemca COOTHOWIeHHeM JIA CBOOOLHOM SHEprHH TeopHH 
Bpsrra u Buspamca (2), npu 2TOM He Oyfem pacliMpoBbiBaTb BbIPaKenul LIA 
Mapametpop U u V vu nomoxKuM UX He 3aBHCAULHMH Apyr OT Apyra: 


F =Epnca+Epceg + Ucacga + Vy? + RT [(ca + 7/oy) In (Ca + Voy) + 
+ (ca —*/an) In (Ca —4/oy) + (CB + 7/2) In (CB + 7/29) + 
+ (ca — 7/24) In (ca — */29))- (2) 


OrmeTuM, 4TO KBafpaTHYHyIO 3aBHCHMOCTh 9HeEprMH ylopxAoyeHuA OT 
CTeneHM abHero NOpaAyKa 7 MOKHO TOMYYNTh HW He MpHOeraA K NpHOmMxe- 
HHIO OuM2xKalwux coceyeh (1,1). . 

IIpu momonyu cooTHouleHua (2) MOxXHO TOJIyYMTh cCJleAyrolklee ypaBHeHve 
JIA 3aBHCHMOCTH TemmepatTyp KypHakoBa OT KOHeHTpallyH: 


Tp = 8CaCB =: Ae) 
& 
Ec KpuTuuecKad TouKa pacnaya JexuT Ha JMHuM TONeK KypHakosa, 
TO, corsiacHo (1°), 
OF Cif Ole pv? (4) 
dcp he Ac a : 


Buuucaaa upH momomn (2) u (4) BxOgAMHe B 9TO COOTHOLICHHe BeJIH- 
UHHbI HM YYHTbIBAaH, YTO CKauOK TelloeMKocTH B TOUKe KypHakoBa Tp pa- 
BeH ———--—— (cm., Hampumep, (™)), NomyuHm 


, , 2—U/[V 5 
DE agi OE (5) 


Syecb c, W Cy, — KOHUeHTPalH, COOTBETCTBYIOIIMe KPHTHYECKHM TO4KAaM 


bacnayla. 
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Tlpu nomouy coorHomennsa (5) 4 paccCMOTpeHHA KPHBEIX CBOGOAHOH 9HeEprHn 
IIpH pa3JIMUHBIX TemIlepatypax, BkOyad 7 = 0, MOXKHO ONpeleNNTb 3aBUCH~ 
MOCTb BHJa WHarpaMM COCTOAHHA OT BeJIHYHHbI & = U/V. CxemaTuyecku 9Ta 
3aBHCMMOCTh u306paxkeHa Ha puc. |. IlyHkTHpHbie MH COOTBETCTBYIOT JIM- 
uuam Touek KypHakopa, a CIVIOWHbIe — rpaHulam AByX(a3HbIXx o6sacTeH. 

Tlovemy oObmuHaA 
Teopua Bpsrra 4 
Enusbsamca He MpHBo- 
KT K jByxdasHOocTH, 
JlerKO TOHATb, €CJIH 
yueCcTb, YTO B STO TEO- 
pu a = 4,7. e. pac- 
lana HeT (puce. la). Kak 
NOKa3blBaeT JeTAIbHOE | 
paccmMoTpeHHe, B CHC- 
Teme, re a= — 4, Tpu 
(pasbl HAXOMATCA B paB- 
HOB€CHM TipH BC€X TEM= - 
nepaTypaxX HHKe KpH- 
THYeCKOH TOUKH pac- | 
nana. 

Takow pesyJIbTaT 
BHO IIpOTHBOPeuHT - 
papuny cas Tnd6ca- 
u C6YyCOBIeH PxAJLOM ° 
yIpoweHHi,  MpHHs- 
TbIX HaMH. Tak, MBI, | 
TaK Ke Kak 9TO JleaerT- 
CA B 6OJIbIIHHCTBE pa- 
60T NO TeOopHu TBep- 
Puc. 1. Cxematuyeckad 3aBHCHMMOCTb BHJa AMarpaMM co- Ae oe a 
CTOSHHA OT BeNM4NHb CTHOWeHHA a = CaaVe a Chee ae pasate 
2 6 <4 6) 0< o.<2}. 2) a, 0p 0) 4 age ws Hey 28 ee 
eha=—4 x) a=a%—kT, &>—4; 3)a—a+kT,- CTOAHHBIMH B JaHHOW 

Oy 4; W)C —4 cucteme. JlocTaTouHo, ° 

OJHakO, NOMOXKUTb, YTO 

@ XOTA Obl H€3HAYHTeEbHO 3aBHCHT OT TeMMepaTyPbI WIM KOHILeHTPallHH, YTO- 
Obl OTMasIO BO3HHKUIee MpOTHBOpeuve MpaBusy cas. 

JlonyctuM, Hallpumep, To a = a, + kT; Torza yenosuio a = —4, coor- 
BeTCTBYIOUeMy TpexasHOMy PaBHOBECHIO, OTBEYAET TOJIbKO Oa TeMMepaTypa. 
Ecan a, > —4, k<0, 10 Muarpamma cocTos HHA Oy eT UMeTb BH, H300paxKeHHbIM 
Ha pue. | 9, narpamma puc. | 3 coorsercrsyer a,<—4, k>O. 

Tak Kak saBucumocTb U u V of Temlepatypbl 1 KOHIeHTpallHH, M0-BHMMO- 
My, OObINHO cwla6a, TO ee yueT HE JOJMKeH CYILeCTBeEHHO OTPasHTbca Ha Bue 
(MarpaMMbl COCTOAHHA WIA PasJIHYHbIX O, He paBHEIX —4, 

VNcTHTYT MpelM3SHOHHEIX CHaBoB Tloctynuwto 
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PHSHIECKAA XHMHA 
P. X. BYPIITEHH u Ji. A. JIAPHH 


BJIMAHWE AJCOPBHPOBAHHOrO KHCJIOPOJA HA PABOTY 
BbIXOJIA 3JIEKTPOHA H3 TEPMAHHS 


(ITpedcmagaexo axademuxom A. H. Ppymxunoim 7 X 1959) 


| Mccreqopannio BAMAHHA aCOpOHpoBaHHbIxX ra30B Ha paOoTy BbIXOJa aueK- 
| TpoHa 43 repMaHua Obl NocBallen psy padot (1~*). OqHako OHH He COMpoOBoxK]a- 
AMC UCCIeOBaHHeM afcOpOuHH KUCMOpOfa Ha repMaHHH UM NO3ZTOMYy, Mp H3- 
-M@H€HHH KOHTaKTHOH pasHOCTH NOTeHI[MaJIOB, HE MOTI ObITb BHISBJICHbI CIeIlu- 
(buyeckne ocobeHHOcTH Mporecca. B npesbilyuel pa6ore Hamu Oblwia uccIeqoBaHa 
KHHeTHKa ajcOpOuHH KucMOposa Ha repMauunu (°). Jia BEInCHeHUA BAUMAHUA 
+“ pasIMYHbIX CTaqHH XeMOCOpOMHH KHCOpoOsa Ha NOBepXHOCTHBIe CBOLCTBa HaMH 
| ObIIO McCIe2OBaHO BJIMAHME afcopOvpoBaHHOrO KucNOposa Ha paOoTy BbIXOMa 
9uIeKTpOHa 43 TepMaHHaA. 
__ [laa usMepeHua KOHTaKTHOM pa3HOCTH NOTeHWMaJIOB B Halle paOore Obi 
-MCMOJIb80BaH MeTO BHOpupylolero KOHeHCaTopa KésbBuna. OcHOBHbIM 
/HeQOCTaTKOM 2aHHOrO MeTOJa MPH HCMO/Ib3OBaHHM eFO [WIA ayCOpOMMOHHBIX 
“W3MepeHHH ABJIAeTCA alCOpOWMA ra3s0B Kak Ha HCcJeqyeMOM 9ueKTpose, Tak 
HM Ha 9JIeKTpOfe CpaBHeHHA, TO TIpe- 
MATCTBYeT NOJIYYeHHIO MpaBHJIbHbIX pe- 
3YJIbTATOB N10 BJIMAHHIO aCOpOMpoBaH- 
HbIX Ta30B Ha paOoTy BbIXOJa 3JIeK- y 
Tpoua. C Weblo ycTpaHeHHaA yKa3aH- 
HOrTO HegocTaTKa ObIJI UCMOJb30BaH 3 
paspaOoTaHHblli Hamu paHee mpHOop (°), 
B KOTOPOM 3JICKTpOA CpaBHeHHA OnaAH 
cTeKJIOM. Tak Kak ajcopOuMA psxqa Of —. 
ra30B Ha CTeKJI€ 3HauHTeJIbHO MeHbILIe, 
yeM Ha MeTaviax, TO TaKOH 3JIeKTpOR 


CpaBHeHHA sABJIAeTCA Oosee cTaOuJb- 
HIM. Jia ycTpaHeHHaA MoMex IMIpH- 
Oop mocjie HarpeBa Np 4C0° xpanuu- 
cf B 3kpaHe. Mcnonb3soBaHve MpH- 


Puc. 1. MU3Menenve KoHnTaKTHOM pa3HOCTH 

MOTeHUMAIOB MeXKLy TepMaHHeM M 9/1eKTpO- 

WOM CpaBHeHHA OT sorapHdMa laBJleHHSs 
KHCAopoya 


6opa C OCTEKJIEHHbIM IJIEKTPOMOM CPaBHEHHA MOZBOJIMJIO HCCJIELOBaTb BJMAHME 
ajlcopOHpoBaHHOrO KHCMOpoza Ha paOoOTy BbIXOJa S/1eKTPOHa U3 FrepMaHHd B 
IWMpOKOM HHTepBale Temllepatyp. 

Cnocc6 o4ncTKH NMOBepXHOCTH repMaHHA oMmMcaH B paoore (°). Hamm uccse= 
JlOBAHUA MOKagaH Ha page OOpasloB N- HM p-repMaHHA pasM4YHOK MpOBOLHMO- 
CTH, UTO BO BCeX Cyly¥aaX UMCTAA NCBepXHOCTb repMaHHA HMeWJIa BECbMa MOCTOAH= 
HYIO KOHTAKTHYIO Pa3HOCTb MOTeHUMAaOB MO OTHOUWICHHIO K 9/eKTPOAy CpaB- 
HeHH 
Padorta BbIXOJa 9/ICKTPOHA KaK 3 N-, TAK MW W3 p-repMaHUA OblJla Ha 0,73— 
0,75 B MeHbIUe paSOTbI BbIXOa M3 J/ICKTPOa CpaBHeHHA. OrcyTcTBHe 3aMeTHOH 
pasHOcTH B paCoTe BbIXOfa IJIEKTPOHA (--0,02 8) npn HanMuMM 3HadHTebHOU 
Pa3HUIb! B MOJOXKEHHH YpOBHA PepMu MIA N- MW p-repMaHHA OObACHAeTCH OOJIb- 
ol MVIOTHOCTBIO MOBepXHOCTHBIX cocTOAHHH (“). PesyJIbTaTbI, NoOJly4eHHbIe 
Ip HCCeOBAHUM W3MeHEHHA KOHTAKTHOH PasHOCTH MOTeHIMaOB MOBepXHOCTH 
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i. 
be 
a 
repMaHHs! B Mpolecce acopOunH KHCMOpOfa IPH PasHbIX aBJICHHAX, MPHBETe— 
HbI Ha pic. 1, OTH WaHHble OTHOCATCA K OOpaslly repMaHuA N-THNAa p = 20 OM °CM. | 
Anasorvunple (B Mpeyenax + 0,02 B) pesybTaTb! ObIIM MOyYeHbI HM Ha APyrUx 
oOpasiax TrepMaHud f- uM p-THIa pasuIMYHOM MpOBOMMOCTH. . 
Bumsanve alcop6upoBaHHoro KHCIOpoa Ha paOoTy BbIXOJa MCCJIEMOBAJIOCb 

B HHTepBawie JaBlenua oT 107% go 100 mm pr. cr. Ilpu kaxk 20M JaBseHHM HsMepe- 
HH€ KOHT@KTHOM pa3HOCTH TOTeHUMaJIOB MpONsBOLHJOCh B TeyeHHe 20 MHH. , 
_ Vig nomyyenHpix aHHbIxX culeqyer, YO paboTa BbIXOJa SeKTPOHa U3 N- Hi, 
p-TepMaHHA YBeIMYMBaeTCA Mp axcopOluu KuCMOpoa. SaBHCHMOCTh MeKLY; 
KOHTAKTHOHM pa3HOCTbIO NOTeHUMaJIOB M JOrapHMOM JaBJIeHHA KHCOPONa B 3Ha-, 
UHTeIbHOM HHTepBasle LaBJIeHHH BbIpPaxaeTcA NpAMOH MHMeH. 
ConocraBuleHve JlaHHbIX lO H3MepeHHMIO paOOTH! BbIXOZa C JaHHbIMH aycopo-| 
IMOHHBIX H8MepeHHl CBHeTeMbCTBYeT O TOM, 4TO ObICTpan cTayquA ancopOuHy | 
KHcOpoya Ha repMaHHu, KOTOPasH COOTBeTCTByeT OOpas0BaHHIO MOHOATOMHOPO| 
CIOA HW yxKe IpH yaBsennu 1073 mM pr. cT. 3akaH¥MBaeTCA B TeYeHHe He Oouee 
5 MHH., IPHBOMT K H8Me€HeHHIO KOHTAKTHOM pa3sHOCTH NoTeniMaos Ha 0,15 B.{ 
Tipu qaibyelitiem yBeIMNeHHH JaBJICHHA, a CJIEQOBaTeJIbHO, HW yBeMYeHHH KO-, 
JIMUCCTBA ACOPOMPOBaHHOrO KHCOPOMa, COOTBETCTBYIOWLErO MeMJICHHOK CTaqHy, | 
paOora BbIXoa Nposom«Kaer pacTu u UpH ZaBenHH 100 MM yBeHUMBaeTCS | 
Ha 0,48 B. TlomyueHHble HaMH JaHHble HE HAXOJATCA B COOTBETCTBHH C JaHHbIMH | 
T[usasona (?), H3 KOTOpbIxX CJIelyeT, UTO MAKCHMAJIbHOe yBeHYeHHe paOOTH BbI- 
XOJla SuleKTpoua Ha 0,2 B HaOmOqaeTca MpH aBeHHH Po,= 107° mu; mpH Po,=) 
=107° mm paOora BbIxXofa 2IeKTpOHa yMeHbluaeTca HaO,1B, a TabHelllee yBe-, 
JIMUCHHE JaBJICHHA He OKa3bIBaeT B/JIMAHHA Ha paooTry BbIXoga seKTpoHa. Ilo} 
qannpim Jiuaiona u PapucBopca (*), pu ancopOunH KucOpoza paboTa BEIXOLa : 
yBemuunBaetca Ha 0,2 B. IIpH usMeHeHHH JaBJIeHHA, 10 MHEHHIO aBTOPOB, KOH~}J 
TaKTHaA PasHOCTb NOTeHWHaJIOB HE H3MeHHAeTCA. OWHAKO 9TH ABTOPbI BAaPbUpo? 
Bau JaBseHve muutb or 1-107? no 2-10-° mm. B 9THx ycuIOBMAX MeJJIeHHYW, 
CTamMio alcopO6unH TpyqHO HaOutoOaTb. 
Ilo HalliuM JaHHbIM, JIA 3aBepIeHHA MeMJICHHOM CTaqHu -XeMOcOpOWHH KUC- | 
Jopoya pH ZaBmenun 0,07 mm TpeGyerca HecKobKO cyToK. IIpu noBpileHHu 
MaBJICHHA CKOPOCTb MEJJICHHOH CTaAHH YBeJIMYMBaeTCA MpONopwHoHabHO P 82 
(8). STHM MOXKHO OObACHNTb H3Me€HEHHE KOHTAKTHOM pasHOCTH MOTeHILMaJIOB 
C yBeIM4ueHHeM JlaBieHuaA. M3mMeHeHve KOHTAKTHOH pa3HOCTH MOTeHIUMaJIOB MIpH f 
3aBeplueHHH ObICTpOH CTaqHH MeHbLUe, YEM COOTBETCTBYIOMLee MELJICHHOH alcop6- ji 
wHv. Tlomyyuenuble JaHHble MPHBOAAT K BLIBOLY, YTO Mp O6pasoBaHHH BTOporo 
CJIOA_Ha NOBEPXHOCTH repMaHHA OGpasyeTca HOBOe coequHeHHe. Ecau mpeqmo=| 
JIOMKUTb, YTO ObICTpad CTaHA XeMOCOPOWHH COOTBeETCTByeT peakIlHH 


[2Ge + Og-» 2Ge0, (1) | 


TO MeIeHHaA CTaHA alcopOluu, NO-BAAMMOMY, CBA3aHa ¢ OOpa3s0BaHHeM Ha! 
TOBepXHOcCTH repMaHHA cwloA GeO, no peakilHH | 
2GeO + Oy > 2GEOzg. (2) | 


_ V3 qannbrx, NOyUeHHBIX pH H3M€HeHHH KOHTAKTHOH pa3 HOCTH NOTeHILHaJOB, © 
ClelyeT, UTO KHCMOPOR, alcopOupoBaHHbl Ha MOBepXHOCTH repMaHHA pu JaB-4 
JeHuv WO 10 MM, afcopOupyetca HeoOpatumo. O6 stom roBopuT ToT (baKkT, 4TO} 
o6esraxkuBanne 10 10° mM nocse alcop6uHMH KHCAOpoya He NPHBOLUT K H3MeHE-# 
HHO KOHTAKTHOM pasHOCTH MOTeHWMaJIOB. OMHaKO B Tex culyyaaX, KOra HcceNO- If 
BaJlOCb BJIMAHHe alCOPOWpOBaHHOrO KUCMOpOLa Ha KOHTAKTHYIO pa3HOCTb T0-jf 
TeHIMaJIOB IPH WaBseHHH NopxyKka 100 MM u Oonee, Hapany c HeOOpaTuMoH al-if 
copOlnet HaOmojalach TakxKe OOpaTuMad alcopOunA, OKasbIBaloulaTd HeKOTOpoelli 
BJIMSIHH€ Ha KOHTAKTHY!O0 pasHOCTb NoTenuualoB. Tak, HalpumMep, mocae az- 
cop6iluH mp Po, = 100 MM o6esraxkuBaHne IpMBOLMIO K YMeHbULeHHIO pasoTl 
BbIXOJla 2IEKTPOHAa Ha 0,04—O0,05 B, uTO, BO3MO2KHO, CBA3AaHO Cc *usHUeCKOli al- 
copOunel KHCNOpoqa Ha MOBepxXHocTH OKUCUIA. 

C Weblo uccleOBaHHA MOBeeHHA KUCAOpOa, XemMocop6upoBaHHoro Ha} 
repMaHHu TIpM pasHblX TeMiepaTypaxX, Ha MOBePXHOCTH repMaHUA ObIIO acop-% 
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ipOBaHO OMpeeJIeEHHOe KOMHUECTBO KUCIOPOa pH KOMHAaTHOM Temmeparype. 
AgMepaulacb KOHTaKTHaA Pa3sHOCTb HOTeHIMaJIOB M KAY repMawHeM HW 3eKTPO- 
OM CpaBHeHHA, a 3aTeM repMaHH Cc XeMOCOPOuPOBAaHHbIM KHCOPOAOM Uporpe- 
aJicA IPH PaSHbIX TeMMlepaTypaxX B OTCYTCTBHe KHCOposa B ra30Bol dase. 
ocje MporpeBa B TeyeHHe | yaca IpHOop, B KOTOPOM HaxomusicA repMaHui, 
XMlaxkKasIcA LO KOMHATHOM TeMNepaTy pb! H CHOBA H3MepsAaCb KOHTaKTHAaA pa3- 
OCTb NOTeHHHaOB. PesysbTaTbl, NOJYYeHHEIe pH UCCeAOBAaHHU BJIMAHHA 
emllepaty pb! NporpeBa repMaHuA C XCEMOCOPOHPOBaHHBIM KHCJOPOROM Ha paboTy 
BIXOa 93JICKTPOHa, IIpHBeeHbI Ha 
uc. 2. M3 nowyyeHHbIx pesybTaTOB 
jeqyer, uTO ocie .Wporpesa (npu 
emnepatypax 100—400°) repmanus, 
a MOBepXHOCTH KOTOPOrO HMeeTCA CuO 
eMOcOpOHpoOBaHHOrO KUCOposa, pado- 
a BbIXOJa 9JICKTpOHa YMeHbIllaeTcHA 
puc. 2, /), YTO MOXKHO OOBACHHTb Kak 
POHHKHOBeHHeM KHCOpola B repMma- 
mit, TaK H HCMapeHweM OKHCH repMa- 
iMAC MOBeEPXHOCTH, JIH60 pa302%KeHH- 
M MOBepXHocTHOorO oKucua. IIpu mpo- od 200 500 400°C 
pepe Jo 200° pa6ora BbIxoga Ha0,2 B é 

feHblue, vem 20 Mporpesa. Ilocme mpo- Puc. 2. Usmenenne KounTaKTHoli pasHocTH 


peBa pu 400° pa6ora BbIXOJa JIMLUIb MOTeHIUMaJIOB MOBEPXHOCTH TepMaHHA, Ha KO- 


ia 0,08 B BbIlle, 4Yem y uucTOH no- TOpoH XeMocop6upoBaH KHCAOpOR, OT TemMe- 
, ; PpaTypbi Nporpesa. / — B BakyyMe |- 1076 mm; 
SePXHOCTH TepMaHHA. 2 — B kKucopoyze 5—6 Mm 


OTH JaHHbIe HAXOJATCA B COOTBETCTBHU 
- anupimu Inuepa u Papuczopca (°), 
OTOPbIe MeTOJOM SJIEKTPOHHOH udppakWHH MoKa3zau, 4TO Tocae NporpeBa 
pH 500° B BakyyMe repMaHHA, Ha KOTOPOM XeMOCOpOupoOBaH KUCJIOpPOL, Kak ObI 
[DOHCXOJMT OYHCTKA MOBepXHOCTH repMaHHA. OWHakO ecopOunu kKucsopoga 
ip 400°, Ha ocHOBe HallIMX JaHHbIX MO H3MeHEHHIO JaBJIeHHA, He MpOuCXOsHT. 
yjaneHue GeO c nopepxuHoctu mpu 400°, no qaHHbIM Boubexoro (1°), TakxKe HE 
iponcxoyuT. Hawi aqcopO6uMoHHble H3MepeHHA NOKAa3Z aH, YTO Moce nporpeBa 
Ipu 400° repMaHua, Ha KOTOPOM 3akoHyeHa ObICTpad HM MelJIeHHaA aycopouna, 
[pH KOMHAaTHOHM TeMMepaType CHOBa MpOMCXOJUT Me IeHHaA alcopOWwMA KHCJIO- 
ona(>). Tak Kak JecopOUuk KucOpoya Np MporpeBe He MpOuCXOAHT, TO MOXKHO 
YUTaTb, YTO Ip MporpeBe MponcxoAHT peakUuA 
GeO, + Ge— 2GeO. - ; (3) 


O6dpas3oBasuiaasca GeO np compHKOCHOBeHHH C KHCIOPOJOM Ip KOMHAaTHOH 
emMlepaType CHOBa IipeBpauaetca B GeQg. 

Takum 06pa30M, pu Mporpese repManna Jo 400° B BakyyMe He NPOHCXOLHT 
SHCTKH MOBepXHOCTH OT XeMOCOpOHpOBaHHOrO KHCJOpOfa, a MpOvCcxo_uT 
I3MeHeHHe XapakTepa CBA3H KucOpoya c repMaHueM. Ha STOM OCHOBaHHH H3- 
[eHeHHeE KOHTAKTHOM Pa3HOCTH NOTeHWHaOB MpH MpOrpeBe MOKHO OODACHUTh 
eakuHeH 3. 

VUnpie pesyJbTaTbl Nosmyualorca ip MporpeBe repMaHuA B IPHCyTCTBHH He- 
OTOpOro KOMMYECTBA KHCMOpOsa B ra30Bok (pase (5 MM). OTH JaHHble IpHBeLeHb! 
[a KpHBol 2 puc. 2. M3 sTHX DaHHbIX BUHO, YTO MO Mepe NOBbIIMeHHA TeMlepa- 
ypbI MporpeBpa paOoTa BbIXOJa 9/IeEKTPOHa H3 repMaHHA BOspacTaeT Ha O03 
ioce Nporpesa mpu 400°, uTo, Mo-BHAMMOMY, CBHeTeIbcTByeT OO yBeMYeHHH 
OJMLHHBI OKHCHOrO csION GeQg. 

Takum 06pa30M, 3 HallIMX ONBITOB ClefyeT, YTO paoora BbIXOJa SeKTPOHA 
3 TEPMaHHA MpomOuKaeT H3MEHATLCA NarKe MPH HasIMYHH HECKOJIbKUX OKCH]- 
BIX CIO€CB Ha MOBEPXHOCTH. OTH WaHHble HAXOAATCA B COOTBETCTBUU C MOJy4eH- 
bIMH HAMM paHee aHHbIMM MO MOrAOULeHHIO KUCMOpOa Ha KeNese M MOLYT ObITb 
ObACHCHHI B COOTBETCTBUU c MpescraBseHuamu Morra (**) o AudpysHu aTOMOB 
eTawa, B JaHHOM CJlydae MOJyNpOBOAHHKa, Ha MOBEPXHOCTb OKHCJA. 
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PHSHYECKAH XHMH 4 


B. ®. KHCEJIEB, K. T. KPACKHJIBHHKOB u B. B. MYPHHA 


TEMJIOTb! CMAUHWBAHHS ASPOCHJIA AJIM®ATHUECKHMH 
CNUPTAMU 


(ITpedcmasnexo axademuxom M, M. J[y6ununoim 29 1X 1959) 


CuctremaTHuecKHe HCCJIeqOBaHHA TeNJOT acopOluu BellecTB romosoruye- 
|KOrO pAa MpeACTaBJIAIOT CYULECTBEHHbIM HHTePeC TIA BbIACHCHHA CBASH MEXKILy 
TPyKTypow azcopOupyembix MOveKyJI M 2HeprHei UX agcop6unn. Iipopesenne 
isMepeHHH And PepenluaJbHbIX TeMMOT alCOpOMUHH NapOB AVIA BLICLUMX CIMPTOB, 
OvlalalouluX OTHOCHTEJIbHO HH3KHMH YIPyrocTAMH Mapa, CBA3aHO CO 3HauHTe/b- 
iBIMH -M€TOAHYECKUMH TpyHocTAMH. Bovsiee mpocTbIMH B 3TOM OTHOLIeHHH AB- 
MHIOTCA H3MEPeCHHA MATErpaJIbHbIX TeMJOT amcopOWuu, B YaCTHOCTH, TeMJIOT 
‘MauveaHna. M3mepenua TenwOT CMauHBaHHA MOHHbIX KPHCTaJJIOB HM OKHCeH- 
OH yrviepOQHOK Cau aslHdaTHYeCKHMH CIMPTaMH MpOBOLUJINCh B Halle wado- 
)aTOPHH B pacoTax (1-*), OMHaKO B S3THX HcceqOBaHHAX MbI He pacnoJiarau 
aHHbIMH O XHMHYECKOH TIpHpose MOBepXHOCTH STUX ancopOeHTOB. CocTosHHe 


q 


HHTepeC MPOBECTH aHaJIOrMUHbIe HCCeCBaHHA Ha COpasllaxX KpemuHesema, 
IpHpola MNOBepXHCccTH KOTOpOrO MOApoOHO w3y4uasiacb B pa6otax (°%). 
O6teKTOM HCCJIeICBaHHA ABJIAJICA 
eNOpHcTbi KpemHe3em — a9pocnul (6e- 
ai caxka), MolyueHHbii B Halleli sa- Ajcop6uHoHHble ae o6pasilos 
SOPaTOPUH CKUTAHHEM STHJOBOTO 3—PH- Ce eae 
Da OpTOKpemMHeBOH KucsoTH! (°). Or- 
[e@JIbHbIe MOPWHH HCXOJHOTO o6pa3ila B- T-pa npoxauu-| YAeAbuaa no- Kosuuecteo 


Ta6Ouauna 1 


KCAX MOLKQHUMPCBaHHA MOBepXHOCTH == anus, °c | PCPAEECTh | CopyieryDeod, 
[OBepraHcb MpOKaJIMBaHHIO Ha BO3- 

nyxe B TeyveHne 24 uac. NpH KarkOH ‘ 

3 HaMe€YeHHbIX TeMMepatyp. YWe/bHbIe ae ie a 
OBepXHOCTH BCeX MOJIyYeHHbIX OOpas- 700 120 1°8 
OB pacCULKTbIBaJINCb M3 H30TepM alcopo- 900 112 1°5 


WH MapoB a30Ta MpH Temilepatype ‘ 
PrO KHMeHHA 10 MeToLy BOT. Comepxanne CTPyKTYPHOM BOAbI ONpeseAOCb 
3 noTepH B Bece MpH mpokamuBanun. IlonyyeHHble WaHHble MpHBezeHbl 

Tab. 1. 

Metoquka MNogroTosKn oOpa3loB jit KaJIOpHMeTpHYeCKux HsMepeHHii 
WIA OMpeleseHHA CTPyKTyPHOH BOAbI Obisia MpHBegena B padotax (°~"). Ipu- 
MEHCHHbIC B paOOTe CMHPThI THLaTeMbHO AOCOJIOTHPOBaJINCh HW MeperOHAIHCb Ha 
PeKTHUKALHOHHOH KouIOHKe. Mgmepenne TenJIOT CMayMBaHUA MpPOu3BONMJCCb 
a KaJIOPHMeTpe C MOCTOAHHBIM TEIJIOOOMeHOM, KOTOPbIH Nepel ONbITOM B Te 
HeHHe MHOFHX 4acoB MpoxyBaica cyXuM Bosfyxom. IlocKombky Ha TenwJoTy 
MauMBaHHA OpraHHyeCKUMH XKUKOCTAMM BJIMAIOT ake HHYTOXAKHbIe MpPUMecH 
pnt B pacueT IIPHHUMaJIHCb HEM3MCHHbI€ 3HaYeHHA TeMJOT, NO/yualolMeca 
pH MOceqOBaTebHOM pasOUBaHUH PAMa aMIly OK C OOPasilOM B OLHOH U TON Ke 
KaJIOPHMETPHYeCKOH 2KHKOCTH. 
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Kak Buuo u3 pucyHka 1A, TemsOTbl CMauHBaHA BCex OOpasllOB YORIB arO} 
¢ pocTOM yrseBOOpomHoro paukasla CMMpTa, a HaYHHad C aMUJOBOrO CHMpT 
ocTaloTcd MpakTHuecKH NOCTOAHHBIMH. YesbHad TenoTa CMayHBaHHA MPC) 
MOpUHOHa/IbHa SHEPHH CBASH MOJEKYJI C aCOPOMMOHHBIMH WeHTpaMH H KOPF) 
IeHTPalHH acopOupoBaHHbIX MOJIeKyJI Ha MoBepxHocTH. TlocnequAA Onpene) 
JIMETCA BEIMUHHOH Npenena afcopOUHu A», CIMpTa M3 HeMOMApPHOrO pacTBOpTy 
TesIM, NOCKOIbKY alCcopOuNA pacTBOpHTeIA B 9TOM CJIy4ae, Kak OblJIO MOKAasaH) 
-B padorax (°,!°), HuyToxHo Masa. Ilaqenve TemoTbi CMayHBaHHA JIA HC 
IHX CIMPTOB, B OCHOBHOM, CBS) 
3aHO, BepOATHO, C YMeHBILt 


2 
opefem HHe€M KOHILeHTpallun acop6 
250 PpOBaHHbIX Mosiekyal (puc. 15] 
oe J] BbICLINX CIMPTOB MaeHy 

\ A BeJIMYHHbI AQ, C YBeJIMYeHHE 

200 < J\IMHbI YrIeBOROpOAHOrO pak 
“ Kala CTaHOBHTCA MeHbIL 

oes, fe a (puc. 15), mockombKy aco} 

pea : ’ ' 

a Ihe eae hy ek a OHpOBaHHble MOJI€KYyJIbI, 


A Ries ne. BHJMMOMYy, paciovlaraloTca Hi 
are 2 bee KIO 9 10; 

3 = — HHO K NOBepXHocTH (”, 
C mpyrok cTopoubl, SHeprH 
B3 AHMOJCHCTBUA MOJICKYJI CI 
i 
Ta MOKeT BO3PacTaTb C POcTO 


JJIMHbI yr JIeBOLOpOMHOrO pant 
KaJla KaK 3a CUeT VBeJINY CHE: 
Puc. 1. 3apucuMocTb BeMUMH TenoT cMaunBanus (A) 


H TipexenbHo agcop6unn (5)(1) aa romomoruueckoro AMCNEPCHOHHOTO B3aHMOReHC: 
pxa A-clupTos Ha OOpasuax BC-2 ¢t = 300° (7), BC-2 BUA C NOBEPXHOCTbW, TaK H 3 


t = 500° (2), BC-2 ¢= 700° (8) § cyeT TaHreHIUHaJIbHbIxX CHI Np 
TAXKCHHA MEXKTY yrvieBoxopoyz 

HbIMH "pafWKaslamMu coceqHHX MoveKkyJ. [locrosHcTBO TelJIOT CMauHBaHy! 
BbICLUMMH CIHPTaMH, MO-BHAHMOMYy, OOycCJIOBJIeHO MpOTHBOMOJOKHbIM [er 
CTBHEM YKa3aHHbIX (aKTOPOB. 
Panee (5,”) Obl0 MOKa3aHO, UTO WA CUIMKareeH TeMJIOTH! CMaunBaHy! 
BOJOH HM MeTaHOJIOM IipaKTHYeCKH JIMHEHHO 3aBMCAT OT cTeNeHH Truypatalu! 
mMOBepXHocTH. Kak BHAHO H3 pc. 2, TeMJOTbI CMadHBaHHA HeNOpHcTOorO KpeMHé 
3ema BC-2 Boxoh vu MeTaHOJIOM YROBJIETBOPHTeIbHO YKJIabIBalOTCA Ha MIpAMBIE 
NoJIyYeHHble pauee (°) AA cusIMKareseH. STO elle pas yKa3bilBaeT Ha OTCYTCTBH 
3AMeTHOFO BJIMAHHA MOP HCCJIeMOBaHHbIX B (°) CHIHKarenel Ha TelOTy cmMauyl 
BaHHa MeTaHoviom. IIpu mepexoge K H-IIPOMMIOBOMy CIMpTy MpsAmMas, CooTBeT 
CTBY1OWlaA TeMNOTaM CMauHBaHHA CHJIHKaresew c SPeKTHBHBIM JMaMeTPOM NO 
d = 6560 A, nexuT 61N3KO K IpAMOM AIA HeMOpucToro KpemHesema. He6ou 
moe pasIM4uHe B HaKJIOHe IIPAMBIX CBA3aHO C HeKOTOPbIM ycHJieHHeM aycope 
WHOHHOrO B3aHMOJCHCTBHA YYFJIeEBOOPOHbIX paluKaJIOB B TOHKHX Mopax 
IIpamaa 1a Gonee TOHKOMOpucTorO O6pasiia (d = 44 A) cmemtaetca B OOnaCT 
Oouee HU3KHX 3HaveHH TeNOT CMaduBaHHA W3-3a YBeIMYMBaIoulerocs BJIMAHH! 
nop. 
TlopepxHocTb KpeMHeseMa HEOAHOPOLHA HM COCTOHT H3 CHJIAHOJIOBbIX HU CHJIOK 
CaHOBbIX y¥yacTKoB. B mpolecce TepMHYeCKOH JlerHApaTaluu MeCHACTCA HE TOK! 
COOTHOMMeHHe MEKLY STHMH yUacTKaMH, HO H UX cBolicTBa. Ilpu HuskuXx TeMMeé 
PpaTypax OOpaOoTKH OOpasita Ha ero MOBepXHOCTH MOMHMO CTPyKTYpHOM BOI 
MOMKET Cle IIPHCYTCTBOBATb (PusHyeCKH aycopOupoBaHnasd Bora. Iloka ewe cnop 
HbIM ABJIA€TCH BONPOC O HaJIMYHMH Ha NOBEPXHOCTH KOOPANHAaWNOHHO CBA3aHHO! 
BOJbI, CyllecTBOBaHHe KOTOpOH Beli (4) WoMycKaeT H3 paccMOTpeHHA 9KpaHe 
POBKH MOBePpXHOCTHBIX aTOMOB Si. CymlecTByIOWlWe MeTObI OMpeleeHuaA CTPYK 
TYPHOM BOLI LalOT MOHOe CosepKaHHe BOI B OGpasile HU He MOSBONAIOT pase 
JIMTb BOAY, CBASAHHYIO C MOBEPXHOCTbIO Pa3JIMYHbIMH cimoco6amu. Bonpoc o 
YCTAHOBJICHHH TOUHBIX YCJIOBHU HM TeMMepatTyp OOpaoorku OOpasiia, Ip KOTOPBE 
IIPOHCXOJUMT yRasenve CBA3AHHOM TeM UJIM HHbIM CNOCO6OOM BOJbI B HacTOALLe 
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{ if J 4 ry) 6 
Yucno amomob C 6 manexyne cnupma ———>- 


MA ABJACTCA OTKPBITHIM (°,'4,17), IIpH RocraToyHO BHICOKOM KOHMeHTpalluH 
HPOKCHJIBHBIX py Ha MOBepXHOCTH MOcCMEqHMe MOrYT OOpasOBbIBaTbh MEXKLY 
DOK BONOPOMHBI€ CBASH, YTO MOXKET MPHBECTH K MOHMKEHMIO 9HeprerTHyecKUX 
MCTB CHJIaHOJIOBOU NoBepXxuHocTH (°,”). Take Ke BbIBOJbI ObIVIH CleaHbl Np 
irepliperallun HHppakpacHbIX CMeKTPOB MOBepXHOCTHOTO CsIOA KpPeMHe3ema 
,°). C pocrom Temmepatypbl NpoKaMBaHUsa COpasila IpOUcxosUT jeruapata- 
MOBEPXHOCTH, CBA3aHHaA C MOBOPOTOM YaCTH NMOBepXHOCTHBIX KpeMHHit- 
ICMOPOLHBIX TeTpas zpos (1°). [Ipu stom B nepBylo ovepelb GSyyT, OUeBALHO, 
BOPauBaTbCA TeTPaspbl, CBASAHHLIe C OObEMOM OHO CBA3bIO, 3aTeEM CBA- 
HHbIe IBYMA CBASAMH WH, HaKOHEll, Tpemsl 
igzamu. Takum o6pa3om, B Mpouecce je- 
WpaTalluH MeCHACTCH He TOJIbKO KOHILCHT- 
IM THAPOKCHJIbHBIX py Ha NoBepx- 
IcTH, HO HM MX ToNorpadusn. Ha o6pasuax, 
pPaOOTaHHbIX IPH BEICOKHX Temmepary- 
iX, CHJIAHOJIOBaA YaCTb NOBepXHoOcTH 6y- 
i’, BEPOATHO, COCTOATL, B OCHOBHOM, H3 
imHounEIX OH-rpynn (34). 

_CusiokcaHoBas YacTb MoBepxHOcTH, M0- 
Jumomy, Take HeoqHOpomHa. Heo6pa- 
MOCTb [pollecca peruspataluu MoBepx- 
CTH KPeMHeseMa, Jeri paTHpoBaHHOrO 
M BbICOKUX TeMIMepaTypax, OOHapyKeH- 
| HaMu B paOoTte (°), yKagbIBaeT, UTO 
Kav MOBEPXHOCTb BKJIOUAeT B COA YuAcT- 
', M0 Kpaliuel Mepe, c JBYMA pasJIHUHBI- 
{ THMaMu ynakoBKH TerpaszpoB SiO,: 
pasqpos, OOpalleHHbIX B OObeEM BCeMH 
BIPDMA yrsiamu (°) H TeTpadpoOB, CBA3aH- 
X peOpamu, oOOpasyrloulux Mepenalps- 
HHbI€ KHCJIOPOJHbI€ MOCTHKH, CMOCcOOHBIE 
ywipatauuu. Takum o6pa3om, mo Mepe 
OKaJIMBaHHA KPeMHe3eMa MeHSeTCA He 
JIbKO CTeMeHb HpaTalluu NOBepXHOCTH, 


gpefcm? 
250 [ 


200! 


Puc. 2. Tenors! cMauHBaHHaA cnupTamMu 
o6pa3siloB agpocua (a), cumuKarener 


K-2 (6), KCK-1 (6), KCK-2 (e) B 3aBucu- 


) WH CBOHCTBA CHIaHOJIOBOH NMOBepXHOCTH, 
MUeCM 9TH H3MCHEHHA MOFyT M0-pa3HOMy 
MAT Ha aCcOpOWHiO pa3JIMUHbIX MOVJIe- 
J 


MOCTH OT CTeMeHH TH{paTallun nmoBepx- 
HocTuH. I[udppl y MpaAmbIx oOo3HaualoT 
4HCIO aTOMOB yIrulepofa B MOvleKyuJe 
ciupta. Ha BepXHeM pHCyHKe MyH- 
KTHPOM IIpMBefeHa MpaAMaa TenOT cMa- 


UMBaHHA BOOM CHIMKaresel (7) Hu aspo- 


B cayuae MOvIeKYJ BOJIbI, CIOCOOHbIX 
cusia (KpecTHuk) 


PaSOBbIBaTb OT YeTHIPeX LO OHO CBASH 
THJIPOKCH aM MOBeEpXHOCTH, YHCJIO CBA- 
i MOXKET H3MCHATLCA Kak B lpollecce 3alouHeHuA MOBepxuHoctTH (**), Tak H 3a 
er ee ernaparanu (°, 14), mpuBozameH K W3MeHeHHIO TONOrpadun apcopo- 
(OHHBIX IWe€HTPOB Ha MOBepXHOCTH. 

Monekysbl ClupTa CBASbIBaIOTCA C THAPOKCHAaMM Yepes OLHY BOZOpoAHylo 
asb (19,14), JImHefiHad 3aBHCHMOCTb TeMJIOT CMauHBaHHA OT CTeleHH rufspata- 
iM (pvc. 2) MoKasbiBaeT, YTO B Mpefeax H3YYeHHIX H3MEHEHHH CTENeHH PHLpa- 
HH OOpa3siloB, TelNoTa CMayHBaHHA, B OCHOBHOM, OMpefeAeTcCA COOTHOLIE- 
eM M@XKY CHJIaHOJIOBbIMH H CHJIOKCaHOBbIMH Y4aCTKaMH NOBEPXHOCTH, U3- 
HEHHE 2Ke CBOLCTB 9THX YUACTKOB B JaHHOM CJly4ae He HrpaloT CyllecTBeHHOM 
qu. Ymeubillenve cremeHH rupaTalluH MOBepXHOCTH OKa3sbIBaeT HanOouee 
IbHOe BIMAHMe Ha TeMJIOTY CMayHBaHHA MeTaHOsIOM. C pocToM AJIMHBI yruie- 
JOpomvOro paqukasa u NocaqouHOH NomlanKu (puc. 15) Mosekysbi BbICHIMx 
MpTOB, BePOATHO, SKPaHUpy!OT YaCTb FHAPOKCHJIbHBIX TpyM NOBepXHOCTH. 
CBA3H C STHM YyMeHbilleHHe cTeMeHH THApaTalMM NOBepXHOCTH HayHHacT 
WO cKagbiBaTbca Ha BesMuNHe Mpeseta aycopOuun (1°), T. €. KOHIWeHTpalnA 
COpOupOBaHHbIX MOJIeKyJI MaJIO MeHAeTCA MPH eru{patalluu NMOBepXHOcTH. 
MH 3TOM HeOOXOAHMO YYHTHIBATb, YTO MOJIEKYJIbI CIMPTOB MOryT BsaHMOeH- 
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CTBOBaTb TakxKe H C CHJIOKCaHOBOM yacTbIO NoBepxHocTu. Ilo mepe mepexc 
K BbICIUHM CIMpTaM HaKJIOH IIpAMbIX TeMJIOT CMauHBaHusA u3MeHsAeTCA. C pocr 
JWIMHBI YrIeBOLOPOLHOTO paluKaJla yBEMYMBAeTCA EO POJIb B afcOpOUuMOHH 
B3aHMOJeCHCTBHH MW TeMJIOTb! CMauHBaHHA BbICIUHMH CUMpTaMM MpHOsmK*Kalo1 
K-COOTBETCTBYIONMM WIA, yrseBOROpoRoB, aycopOuuA uM SHeEprHA ascopon 
KOTOPbIX MaJIO UYBCTBHTeJIbHa K H3MCHEHHIO COCTOAHHA MOBeEpXHOCTH KpeM] 
sema (°, 75). 

ABTOpbl BbIpaxkaloT OsarogapHoctb b. B. MUasuny 3a untepec K padorTe 
NOWLepXKy. 


MockoscKHt rocyapCTBeHHbIH yHHBepcHTer Tlocryn#10 
um. M. B. Jlomonocosa 25 1X 1959 
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Hoxrnane Akaygemun nwayr CCCP 
1960. Tom 130, N 3 


PHSHIECKAA XHMHA 


C. Jl. JIEBHHA u T. B. KAJIMIL 


BJIAAHHE PAAMOJIM3A HA NOTEHLWMAJ HAKEJIEBOTO 
IIEKTPOWA B LEJIONHOM PACTBOrE B 3ABHCHMOCTH 
OT COCTABA TA30B0H ®A3bI 


(ITpedcmaeaeno axademukom A. H. Ppymkunoim 7 X 1959) 


Kak “3BecTHO, Ha HHKeJIeBOM 2QJlekTpose B PpacTBOpax WesOuH B aTMOCMepe 
jopoya YCTaHaBJILBaeTCA NOTEHWHasl COPpaTHMOrO BOJOPOLHOTO 3BvleKTpORa. 
TOPaMHM HACTOALLEIO COCOMLeEHHA ObIAO NOKA3aHO, YTO NPH JeHCTBHM atomap- 
"0 BOMOpoya (1) Ha HHKEe B WlEOGHOM PaCTEOpe yC1aHaEJIMBaeIca NOTEH- 
all OOJlee CTPKLWATEbHbIM, YEM COPaTHMbIH BORMCPOMHbIH (Ha 45—70 MB)*. 
CBASH C STHMH CNbITAMH MpeACTaBJAJIOCb HHTEPECHbIM BbIACHHTb NOBEeHHe 
KEJIEBOrO 2JIEKTPOa B YCJIOBHAX, KOFa OMHOBPeMEHHO C NosayeH aTOMOB 
jOpoya K S/€KIPOLy NOABOAATCA aTOMb! KMCOpOa WIM pawukasbl OH. 
Alaa OcyllecTBJieHHA NOCOHbIX YCJIOBHH MbIl OCTAHOBHJIMCb Ha MeTOse 
HOJIM3a BOJHBIX pacTBOpoB. CorsacHO MHOFOUNCJICHHbIM JIHTEPaTYPHbIM aH- 

(?), M€pBHUHBIMH TpOAyKTAaMH PaMOJH3a BOMbI ABJIAIOTCA ATOMbi BOMOpPOMa, 
OoAHbIe pasukKasbl OH, a Takxe MOJIeKyJIbI BOWOPOLa M NepeKucu BOLOpora, 
DasylouWlvHecH MO peaklHH 


| H,O eee He, H20,, Hale OH, HO, 


sbIXOMaMH (g) Ha 100 9B 


Gq = 258 Bou = 2:2) BiG, = Os by. = 0542: 


Kak Opbluio NoKa3aHO SamkuHA Hu BecenopcKuM (*,*), IpH RelicTBHH y-H3s1y- 
WMA Ha cucTemy Pt-s1eKTpoyq — cepHadA KHCJOTa, NOTEHUHAa STOO SJIEKTPO- 
(+800 mB) NOW BUINAHHEM PaqHONM3a CIBUTaeTcA B OTPHIaTeJbHy!0 CTOpOHy, 

B TeyeHve 1U—15 MUH., MOcTHraeT NOTeHWHasa O6paTHMOrO BOAOpOoAHOrO 
eKTPOa, KOTOPbIH COXpaHsAeTcA BO BpeMA OO/YYeHHA. OTH aBTOPbl OCObAC- 
1OT NOROGHbIK Sq qekT CMOCOOHOCTHIO MWaTHHbI CeJIEKTHBHO aCOpOHpOBaTb 
AOpOA HM NOJlaratoT, YTO HaOOLaeMbIH CABHT MOTeHIMala BbIsbIBAeTCA UM MOL- 
DAKHBAeCTCA JeEHCTBHEM CBOOOAHEIX ATOMOB BOROpOa, COpasylOulNxXcA MpH 
HOH3e. 

B wactosmen pa6ote usyueH XO] H3MeHeHHA NOTeHWMala HHKEIA B ULeOU- 
M pacTBope NO, WeHCTBHeM PeHTeHOBCKOFO H3JIYYeHHA MPH PasJMUHbIX JaB- 
HHAX BOMOPOMa, a TaKKe B OTCYTCTBHE as0B HM aTMOCciepe HHEPTHOrO rasa 
eOHa). 

Huxesespiit sleKTpoyq — muiactHHka pasMepamu 1,5 X 1,5 cm (A), BoccTa- 
BIMBaJICA B AaTMCCepe BOLOposa MpH 400° u XpaHHvicad B BOLOpOse NO onbira. 
Pel ONBITOM 3JIEKTPOA ObicTpoO MepeHOcuJicA B MpHOop, usCOparxKeHHbI Ha 
c. 1. Duekrpoy nomellasicx Ha BO3MOXKHO OJIM3KOM PacCTOAHHM OT FOpH30H- 
IbHOrO Ha UpH6opa (BH) uv NapansuembHO NocweqHeMy. QseKTPOOM cpzeBHe- 
A CY KUJ OKMCHO-pTYTHbI 9eKTpON (B), OTeeHHbIM CTEKJIAHHbIM (PUJIbTPCM 
) or ocTambHoro mpudopa. TIpeqBapuTesbHo OGesraxkeHHbIH pacTBOp WLeiOUn 


* T]porus oO6paTumoro BosOposxHOrO TIpM aTMocdepHOM aBJeHHN. 


Haxojuuica B amnyvie (JJ). Panuomus pacTBopa ocyllecTBAAJICA [elicTBHeM 3 
JyueHus, TeHepupyemMoro B PeHTTeHOBCKOH TpyOKe, paOoTalomleH pH HalE 
*KeHHH B 80 KB aHOJHOM TOKe B 200 Ma. B 9THX yCJIOBHAX KOJIMYeCTBO JHEPre 
Tlorsioujaemoe | cm? pacTBO 
cocraBasio 6,8-102% 9p/ce 
O6u1yyeHNe MpoHsBOLMJIOCh t 
pes HO mpH6opa (5), KoTop 
HaXOJMJIOCb MO BO3MO2KHOC 
OHM3KO OT HCTOUHHKa park 
IH. ‘ 
Ilepex HayasomM omnbita 
lipH6ope cosaBayica Baky’ 
(10-° mm pt. cT.), 3aTeM B 
JuJIcA ra3 lO *Kesaemoro We 
JIGHHA HM WpHu6op oTMaHBaJica 
OcTaIbHOH cuctempl (/7). JL 
CTBHeM 3JIEKTPOMarHUTHC 
Oolika ()K) pas6uBanocb J 
aMIlysibl wu pacrBop (0,68 | 


NaOH) s3anonHan mnpH6c 
Puc. 1. [[pn6op ana u3y4eHvA XOfa NOTeHIHada IeKT- . 
pola B pacTBope SieKTpomuTa No BIuaHMeM pagnauun NOCE YerO HadHHaJlOCch WSN 
— peHne MOTeHWHasa 2IeEKTPOJ 


Ha puc. 2 npelcTaBseHo H3MeHeHHe MOTeHIMala HHKeJIeBOrO 3JIEKTPC 
BO BPeMeHH MO] BJIMAHHEM Pasualluv B OTCYTCTBHe ra3s0B. Kak BHO 43 Puc. 
HCXOJHbIH MOTeHIMasl HHKeeBOrO JJIEKTPOMa, 3a CUeT HaJIMYHA Ha HEM KUCJ 
PORHOH NJICHKH, B pesyJbTaTe NepeHeceHHA ero Yepe3 BO3YX, UMeeT 3HAUEHI 
IIpHMepHo, Ha 250 MB G6ovlee MOMORKUTeMbHOe, YEM Y COPaTHMOrO BOLOPORHC 
amekTpoya. Kak nokasaHo B padote Llypmoscxoli un Bypuwirelin (°), Ha moBepxF 
CTH HHKeJIA Ip COMpHKOCHOBeHHH ero C BO3AYXOM OOpasyerTca Tipelesbuad k 
cmopoqHad IweHKa, oTBeyalollad agcopounu 1,3-10 1° aromoB Kucnopona 
| cm? HcTHHHOH nopepxuoctTH. Iloq elicTBHeM U3syYeHHA NOTeHIUMal Hat 
HaeT CABHIaTbcaA B OTPHIlaTesbHy!O cTOpOHy HW yepes 10—12 Muu. 9TOT CAB 


Gakyym wu Hp 


i __. Leparmument Godopoduent nomenguan npu am dabneniu _ 
ME 
a 
; 
f i 
“a 0 6 


% 1 20 JO 40 50 60 70 60 mun, 


Puc. 2. U3smenenue NOTCHUMala HUKCIECBOrO 3JIEKTpOlla BO BpeMeHH NO] BJIMAHVeEM 


) 
padvalluu B OTCYTCTBHe FasoB: A— pafNallusA BKINOUeHA; o— padHallaA BIKIIOUeHAa 


I 


cocTaBlxeT OKOJIO 200 MB, T. €, MOTeHUMad NpHMepHO Ha 50 MB He ROXOMUT 
NOTeHMaa OOpaTHMOrO BOLOPOAHOFO SueKTpOa pH aTMoctbepHOM aBJieH 
IIpu npogomxatonlelica paqnalluM STOT NOTeHIMad COXpaHAeTCA HECKOJIbKO M 
HYT, Mocwe yerO OH MOCTeMeHHO CIBHTaeTCA B MONORKUTeIbHyIO cTopoHy. Ec! 
NpeKpaTHTb OOJly4eHHe, TO MOTCHIMa BHOBb CBHTaeTcA B OTPHIlaTesbHy 
CTOPOHY H ONATb WOcTUraeT HavOONbUero OTPHaTebHOrO 3HayeHUNA. Onuca 
HbIM scekT cABUra MOTeHHaa B MOJOKUTEMbHYIO CTOPOHY pH mposomKa 
ikeHicA Paqnalun M B OTPHIlaTebHYIO — MPH BbIKJIOUCHHH, MOXKHO HabmOLa 
MHOFO pas MO[pA Ha TOM %Ke SMeKTpOLe. OPekT Mpekpalitaerca B TOM cuy4E 
KOra dIeKTPO MO BJIMAHHEM JJIMTeIbHOK pakHaluu OKUCsIAeTCA 10 3HaveHH 
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BF eo Ha 500 MB NowOKUTEIbHee OOpaTuMoro BOMOpOHoroO, T. e. Korma 
| HUKeJe yCieBaeT oOpasoBaTbea ycToliunpad tbagoBan enka oKucn Vs pac- 
|OTPCHHA KPHBOH PHC. 2 ACHO, 4TO B NepBok craqun paqMauuu Ha HuKese al- 
poupyeres BOLOpoy. Oro u o6ycuIOBNMBAaeT CABYT NOTeHUMana B OTpHila- 
jbHYy1O CTOpoHy. OyHako Mo Mepe HaKONJeHNA B pacTBOPe OKHCJINTebHbIX 
€HTOB NOTEHUMAa HUKeIA CBHTaeTCA B MOO*KUTeNbHYIO cTOpoHy. M3 xoga 
)MBOH MOXHO CleaTb Cieqyloune sakuoveHHA. CyA 10 cpaBHHTebHO Mel- 
HHOMY CBHTY B NOJOKUTEIbHY!IO CTOPOHY, NO BIMAHHEM palNalluH, HeKO- 
py!O pOJIb B STOM Mpollecce LOMKHO urpaTb NocrenenHoe HaKOMUeHHE B pa- 
pope H,O.. C apyroH cToponbi, BecbMa ObieTpoe BOsBpallleHve MoTeHLMaa 
OTPHaTeIbHOMY 3HaveHHIO Ip MpekpallleHuu OOyYeHHA CBA3aHO, MO-BUH- 
My, C HCYe3HOBeHHEM U3 PacTBOPa OKHCJMTEIbHO JelicTBy!OWUX KOPOTKOKH- 
MAX PaqMkaOB. OLHOBpeMeHHO JOJMKeH HATH TakxKe pacnag H,O,, Heycroli- 
iBOTO B IeJIOUHOM PaCTBOPe, OHAaKO STOT Mpollecc MpOTekaeT HE CTOJb ObICTPO. 
€XaHH3M ONMCaHHOrO ABJICHHA, TaKMM OOPasoM, NOKa He BOE ACeH u OyLeT 
JaJIbHeHWeM usyveH Coulee JeTabHO. Kpupble, moulyuenubie B HeOHe (WaBsIeHHe 
palka 6—10 MM) uMeioT TaKOH 2Ke XOJ, YTO M KPUBbIe B OTCYTCTBHE ra3oB. 
| Siena vccuieqopanuam L[lo6nsa (°), agcop6uua Bogzopoya u3 ras0Bol 
ASbI IIPOHCXOANT 3HAUHTeJIbHO ObicTpee, ecJIH OH alcopOupyerca He Ha MOBepx- 
\CTH UMCTOFO HHKEJIA, a Ha HHKese, Ha KOTOPOM 3apaHee aycopO6upoBaH KUCJIO- 
yt. B nallimx onbitax aycopOupyrouiulica BoLOpoy caquTcA Ha yxKe NOKpbITYy!O 
ACJIOPOJOM MOBepXHOCTh HHKeA. EcM WCXOAMTb W3 aHaJOrHM C TpHBeeH- 
IMM JaHHbIMH MO afcopOunH BO_OpoRa Ha HUKeNe 43 ras0Bol (asbl, TO MOXHO 
YbACHHT, NoveMy B OTCYTCTBUE razoB H aTMOchepe HeOHa IPH JelicrBuN pagna- 
AM B TlepBy!O Ovepelb ueT CBM MOTeHWMala B OTPHWaTebHYy1O CTOPOHy. 
Ha puc. 3 N0Ka3aHO H8MeHeHHe NOTEHUM aa HAKEIA B TOM Ke pacTBope pH 
BJIEHHM BOsOpona, paBHom 80 mm (/), 6 mM (//), a TakxKe B CMecM BOZOpora 
HeOHOM, OKOJIO | MM Bogopoya 4 6 MM Heona (///). pu Bxsmouenuu paquanuu 
TeHWUa HUKEeIA CABHTaeTcA B CTOPOHY Oovlee OTPHIULATebHBIX 3HAYeHHH Hu TO 
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Puc. 3. Usmeneuve norenuvasa HuKeNeBoro SIeKTpOJa BO BPeMCHH NO BAHAHHEM pa- 

Auallun NpH pasim4nHOM JaBsenuu Bomoposa. IlyHKTMpHbIe AMHAM — o6paTuMEI BOJO- 

DokuBIt MoTestuan: A — mpu aTMocdepHoM AaBsenuu, 5 — mp 80 mm; Bogopona, B — 

npu 6 mm, [ — mpu | mm Bogopoga + 6 um Ne. a— pajuallua BkIoveHa, 6 — palua- 
IMA BbIKIOUeHAa 


Teyenun 4—5 MMH. CABUF JOCTHraeT MaKCHMaJIbHOH BeMYMHBI. B oTAMune OT 
BITOB IPH OTCYTCTBHH PasOB H B HEOHE, BSTUX CyyYaAX MOTEHMMA MHIIb Maso 
MeHACTCH B CBA3H C BKJIIOUCHHEM HM BbIKJIOYeHHeM pannattun. Havasbublli 10- 
Hall HUKeNIA 61M30K K NoTeHliMasy OOpaTuMoro BOOpoAHOrO deKTpOosa 
M COOTBETCTBYIOULeM JaBsleHuu. B cnyuae KpuBolt / OH OTAMYAeTCA Ha 5 MB, 

wupoi JJ — na 15 mp u Kpupolk /// — mpakTuyeckH coplayaer. 
Jlelicraue paqualuu npu jaBsennu B 80 MM BOsoposa cABUraeT TOTeHIMal 
OTpHlaTebHYy!O CTOPOHY MakcuMyM Ha 5—10 MB. BpikuioveHne payuallui Cco- 
OBOKMaeTCA BOSBPalleHHeM MOTeEHUM aa K MCXOAHOMY 3HayeHHIO. IIpu apsie- 
i4B | MM BonOpoya + 6MM HeOHa— NOTEHIMadl CUBHTaeTCA B OTPUIaTeJIbHytO 
opony B cpeqHem Ha 30—35 Ms. KonlenTpalua MOJiekyJIApHOoro BOMopoa B pa- 
BOPe B pesyJIbTAaTe paMomusa, pH MOrOUuLeHHu 6,8 -10 18 5B/cex na | cm® 3a 
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| 
4 MHH. (BpeMA YCTAHOBJICHHA NOTCH ala) MOKET MOCTHPHYTb BeJMIMHbI nlopaqt 
10-4 mon/n*. Orcioga acHO, MoueMy BOJOpOR, BbILeAeMbI Mp palKoH3 
He OKaSbIBaeT 3aMeTHOFO BJHAHHA Ha MOTeHUMas NpH JaBsienuu B 8O MM, Tf 
KOTOPOM KOHWeHTpaluA BoLopona coctaBser 0,75 -107* moa/a. C mpyroii CT 
POHbI, MOCKOJIKY TIpH WaBeHHH BOopola B 1 MM, ero pacTBOpuMOcTb BCe) 
nopayka 107° mMouI/1, TO MONeKYIAPHI BOMOPOA, Mo/lyYaembI Np palvouEs 
JOMKEH 3aMeTHO CIBHTaTb MOTeHIHal B OTPHWaTebHy!O cTopoHy. TOouHb 
yuer STOrO CABHra 3aTpyIHeH, Tak Kak HMeeT MECTO pactpene/leHHe BOLOPO) 
M@XKILy pacTBOpoM Hu ra30BoH aso. Kpome Toro, yacTb COpasyiouleroca BOT 
pola pearupyeT c KHCOpOqOM Ha NOBepXHOcTH HuKeA. LO BCAKOM cay4 
caBur B 30—35 MM B OTPHILaTeJIbHyIO CTOPOHY MO BAMAHHEM PaHNalHn Mf 
WaBJIeHHu BOLOpOoRa B 1 MM MOET ObITh COBACHEH YBEJHYEHHEM KOJIMYECTI 
MOJIEKYJIAPHOTO BOROpoma B pacTBope. TaKHM oOOpa30M, B YCJIOBHAX Halllt 
OMbITOB JIA OObACHEHHA CBUTa NOTeHUMasa HHKeIA O 3HAaYeHHH Ooee OTP 
WaTeJIbHbIX, UeM OOpPaTHMBIli BOMOPOAHbIH, He TpebyeTcA NpeqMoNOKeHHA O Te 
CTBMH aTOMapHOrO Boopora. 
Jl1a pesyJbTaToB, MOsy4eHHBIX Kak pH | MM Bo,Opoya, Tak HM Oouee BI 
COKHX JaBJIeHHAX, B OTJIHUME OT OMBITOB B OTCYTCTBHe Ta30B, XapaKTepHO T 
YTO MIOTeHI[Mas JJIEKTPOa HSMeHAeTCH BO Bpema OOTyyeHHA Mao. Hadmogay 
Mble HeOOUIbwIHe KOMeOAHHA MOTCHWHaa MOryT ObITb OTHECeHbI JIMOO 3a CH 
TeMIepaTyPHbIX 2cdpeKTOB, WHOO 3a cueT KOHKYypHpylouleroO eHcTBUA BOCCT 
HOBHTeIeH H OKHCIUTeNeH. [lepBble HeCKOJIbKO MHHYT MocwJie BKJIOUeCHHA pal 
WMH HMeeT MECTO HanOosee CHbHI CIBUT NOTeHUMasa B OTPHWLaTeIbHY!O CT 
poHy WH JOCTHrHyTOe MaKCHMaJIbHOe OTPHWaTebHOe 3HAVeHHEe MOTeHWMaa C 
XpaHsetca HekoTOpoe Bpems. Ilocse BEIKOUeHHA palHalluH, KaK BHAHO 7 
KPHBbIX pc. 3, TOKe HaGwOMaeTCA OYeHb HEOOJIbINON CABUT NOTeHUMAaa, a 
pofa KOTOporo 110Ka He BIOJHE SACHA. 
Buipaxaem OlaroqapHocTb akan. A. H. ®pymxKuny u Il. HU. Tlommny - 
oOOcyKeHHe PesyJbTATOB. 
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PH3HYTECKAA XHMHA 


Uaen-koppecnongzent AH CCCP C. 3. POTHHCKHH u B. A. WIMIIKHH 


UCCJIEROBAHWE AJCOPBLLMM HEMPEEJIbHbIX 
PTOPYTJIEPOMOB C.F, MCF, B 9JIEKTPOHHOM MIPOEKTOPE 


B noculequee BpeMa OovIbIloe YCIIO paboT (1~*) Ob MOCBAMeHO Mpoucxox- 
HMIO HCKPeTHEIX APKHX MATCH, MOABJAIONLYXCA Ha SKpaHe 9JJEKTPOHHOTO 
poeKTopa lip WaBslenuH razoB 107 105mm pt..er. loka MOxKHO CuUHTAaTb ycTa- 
OBJICHHOH TOJIbKO HeMOcpeACTBeHHY10 CBA3b MATeH C acopOuvell OTeIbHEIX 
onmexys. OCHOBbIBaaCh Ha 3aBHCHMOCTH KOJIM¥eCTBa MOXBHXKHBIX MATCH OT 
apieHua, Miousep (*) cunTaeT, YTO KMOJIEKYJIAPHEIG KaPTHHbI> NOABJIAIOTCA Ip 
qcop6unu. Hanporus, Bboxep (*) cBxA3bIBaeT UX NOABJEHHe C MepexogoOM Mosie- 
yd, HeMOcpeACTBeHHO CBA3AHHBIX C MOLIOKKON, B cMa60e acop6UMOHHOe co- 
TosHHe. O6a aBTOpa CUHTAaIOT HEOOXOAHMBIM YCJIOBHEM KOHTAKT OCTpHA C Lra- 
oM px p> 10-° mM pr. cr. OfHako 1A MapOB TBEPALIX BeMLeCTB 3TO yCNOBHe, 
O-BUJMMOMY, He ABJIAeCTCA OOAZATeJIbHbIM, Tak Kak Tomep (°) HaOmmoqam «ue- 
BIPCXJIMCTHAKH» (TasOlManHHa mpH p<10-* mm pr. cr. wu O<1. 

VW. VU. Tperbaxos () K uucay HEOOXORMHMBIX YCOBHH OOaBJIAeT elle BbIepx- 
y B Noe B MpHcyTCTBHH rasa, YTO HeoOXOMMO, lO MHeHHIO aBTopa, JIA O6- 
a30BaHHA MMKPoOcTpul, yBemM4yNBaOWuX paspelllenue. PesybraTbI como- 
TaBJICHHA POPMbI MATCH, BOSHHKAIOWIHX MPH alcopOunHn CobwIMxX OpraHuyec- 
UX MOJIeKYJI pasHOrO TeOMeTPHYeCKOrO CTPOCeCHHA H pasHbIX pasMepos (°), ro- 
OPAT OG OTCYTCTBHH COOTBETCTBHA Mey reOMeTpHeH MOJICKYJAPHbIX KapTHH 
reoMeTpHel mMomekys1. HanporTus, onbiTi! c HeEOOJIbIIHMMH MOJI€KYJ1aMH yKa3bl- 
salOT Ha ONIPeeICHHY!O KOPPeJALHIO MEKILY IICKTPOHHbIM CTPOCHHeEM MOJIe- 
‘yar uw opmol matex (°). 
B uacrHoctu, B padote (°) 6bIIO ycTaHOBJIeHO, YTO «{BOMHHKH» H «KOVIbILa» 
1aOOaIOTCA TOMbKO IPH HaJHYHH ABOHHOM CBA3H, a YeTHIPEXJIMCTHUKH MIpH 
JONIee CJIOXKHOM CTpoeHUH. 
Ja OObACHEHHA STO 3aKOHOMEPHOCTH OHH H3 aBTOPOB (a) BbIIBHUHY J TH 
IOTe3y O HeMOcpeACTBEHHOM YUAaCTHU n-39JIEKTPOHOB JBOMHbIX CBA3eH B IMUCCHH 
> OOpasOBaHHeM MATCH COXKHOM ChOpMbI, MPHYeM OCHOBHAA POJIb MpHMUcHIBa- 
laCb CBASAHHbIM OupaluKasaM, OOpa3yloulMMcaA pH agcopOuun. Jlannaa pa- 
joTa CTABHJIa CBOeH WebIO IpOBepky STOM THMOTesbI Ha XMMMYECKH MHEPTHHIX, 
IPOUHIX MOJIeKY aX HEMpeeIbHbIX PTOPyrsepOAOB, MOCKOJIbKy [It UCcMeLO- 
3AHHIX PaHee HEMPeMEIbHbIX YIVIeEBOLOPOMOB OCTaBalaCb BO3MOXKHOCTb OOpa- 
30BAHHA PalMKaJOB 3a CYeT MpOcTOrO OTULeMeHHA ATOMOB BOMOPOa MPH KOH- 
lakTe C OCTpHeM M paspbIBa yrJIepOMHbIX cpa3eH. Kpome Toro, ObIIO KeMaTeJIbHO 
JTOUHHTb pA yCuIOBUH, HeEOOXOQMMBIX JIA, HaOJIOLeHHA,- MOJIEKYJAPHBIX 
capTun.( 


QIKcMePHUMeCHTANbHAH WACTH 


Uccneqopa nus MpOBOLMINCh Ha OOBIYHOM CTeH]e 9JIEKTPOHHOTO NpoeKTopa. 
BEIM uccneqoBaHbl C.F, u C3F,*. Meroguka Hallycka ra30B OblJla HsMeHeHa. 
Uccnenyempili ra3 rpelpapHTebHO HallycKasica pH p = 0,1 mm PT. CT. B aMe 
nyny c TWaTeMbHO O6e3raxKeHHBIM Ip NporpeBe B Bakyyme ~10~° mM pr. cr. 


* Tlonp3yemca cilyyaem BbIpasuTb OnarofapHocTb akay. V. JI. KuyHanuy 3a mpezo- 
STaBJICHHe 9THX Tasos. 
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aKTHBHBM yruiem. Tlepeq HallycKoM Ta3a B MpOeKTOP OTPOCTOK C et vee o 
WaxKaicA W2AULKUM BO3yXOM, Nocswe Wero 60HKOM pa30uBaJIcA eens a 
amnyub. Msmenia TemMlepatypy amlyJibl C yrvieM, ymaBalloch oOpa é 
10-21-1077 um. Ilocse cHuKeHHA Te 
MCHATb JaBJIeHHe B ClcTeMe B lipeweax : : Si 
Baenua 20 1-107 MM HM MOvIy4eHHA HCXOLHOM KapTHHb! UNCTOrO W Ha a 
onbit. Ha puc. | npegzcraBjeHbl cTaqnu ajcopOunu C3F, or qaBenHA 


6 e 


Puc. 1. Craguu agcop6unu C3Fg Ha Bombdpame (1-10-8 mm = 

+ 6-10-§ mm). t=2/,) ©e. @—uNCTOe BOUbpamMoBoe ocTpHe 

mpy p<1-10-® mm, e—C3F, mnpu p=1-10-* wm. a, 6, @—U = 
== 13,3) KB e — U3 ous 


mo 1-10-° um. Ilepppre cranquu afcop6uuu HaMoMMHaloT alcopOlHIo Mpocte 
ra30B (O,,N.,, H,). Pa6ora Bbixoga pacTeT c 3anoIHeHHeM ToBepxuHocTH. IlepBr 
NOpWuH rasa JesaloT u30OpaxKenne ClerKa 3€PHUCTHIM, pu JaBsennu 5-10-77 y 
PT. CT. NOABJIAIOTCA OTAEJIbHbIe CBETJIBIC IATHA, HEMOIBH2XKHO 3aKkpellJIeHHBIe |} 
cBoux MecTax. IIpu gzapnenun | -107° MM HauHHaIoT NOABJIATbCA APKHE MATH 
COXPaHAIOMIHecA OFpaHHYeHHOe BPeMA, BHAataJle TOJIbKO KPYTJIbl€, a3aTeM «KOI 
1la> H «MOJIOBHHKH». K MOMeHTY TIOABJICHHA NOZBH2KHbIX MATCH (MOJIEKy JAP HE 
KapTHH) TOK 9MMCCHH MaaeT B 13 pas (O. cHuKaeT Mpu | -10°7 mM ~B 10° pa 
Tlocme sToro SMHCCHOHHBIM TOK cJlerKa pacteT. O6ulee "HCO MOJeKYJIAPHE 

_ KapTHH HM OIA CIOMKHEIX KAPTHH BbIpacTaeT Cc TaBeHveM (pve. 3). CunxKeH 
WaBJIEHHA BCera MPHBOANO K yMeHbUIeHHIO UX Yucsa. Bex KapTuHa KaxKer 
OObeEMHOH , CHJIbHO SMUTTHPYIOUlNe TpaHH BbIrIALAT MHOFOCJIONHbIMH HM BBICT 
TaloT Hay, reMHBIMH. BpiepxKa B Nose pH TOKe 20—25 pa (p = 10° m 
IIpHBOLUT K MOUTH MOJHOMY HCYeESHOBeHHIO KOHTpacta u300paxenua. Ec. 
OCTpHe BbifepxkaTb pH AaBienuu 1-1075 MM, a 3aTeM CHH3HTb TocwelHee | 
1-107? MM, KOuIMYeCTBO TISITeH TOCTeMe€HHO YMeHbIINTCA. STO MoKasbIBat 
UTO MOJI€KYJISPHble KaPTHHbI OOYCJOBJEHbI MOJeKYJIaMH, C1a60 CBASAHHbIMH 
978 


K cmambe C. 3. Poeunckoeo u B. A. Il/uukuna, Cos lei 


Puc. 2. J[poiiku CsF, Ha mepectpoennom Puc. 3. W-octpne B atmocdepe CgFy npu 
W-octpne. U = 16,4 ks, 1 = 1/39 ceK. p~5-10-8 mm 


K cmamoe H. A. Aanekcunoti, cmp. 624 


Puc. |. Muxpobotorpaua ua c OoMbWMM KoM4eCT- 


BOM CTBOPOK AMaTOMoBbIX. Uepuble TOUKM — 3epHa MH- 
puta. Cranuns Ne 5308 
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qsoxKoK. SanouHeHne StToro clos 3aBncuT OT p. Temmota allcop6luH, olle- 
HHaA NO H3Me€HCHHIO BPeCMCHH XKH3HH STHX KapTHH pu 100 xu 300° K 
700 Kas/Moub. 

Bce 3aKOHOMepHOCTH, ONMCcaHHbIe Ja agcopOunn CsFs, cnpaBeqimByl x 
M aycopOmun CeFa, c Tok pasHuueli, yTo MocleqHMi ra3 He jaer KPYyTvIbIX 
meu. Jif BbIACHeEHHA HEOOXOXMMOCTH HCHOJL30BaHHA OCTPHH Cc MaJIbIMH 
AMyCaMM (13-34 yBeJMYeHHA) HM POM MHKPOOCTpHii pH BbIABIeHHH MOvIeKy- 
PHBIX KaPTHH HCCJeLOBaHHA MpPOBOMJIMCh KaK Ha TOHKUX, TaK HW Ha TYIbIX 
rpuax (0,1--2,5 p). [axe Ha 2kcTpeMaJIbHO TyNOM ocTpue, MpHobpeBliem 
pesyJbTaTe MHOFOYAaCOBOH NpOKaJKM 3aKpyrvieHHy!0 cdepuyeckyto cbopmy, 
aBaJlOCb HaOJIOJaTb CBA pas MYMMble JBOUKH CFs, Onako AA STOO NpHxXO- 
JOCb MOBbIMATb aBeHHe B KONOe BNMOTh JO paspaga. ITlepecrpoiixa 
rO OCTPHA B Nove NpHBOLHAa K yBesHUeHHIO 

5 pas) pasmepor Ate (puc. 2). Ancop6una 

MHKPOOCTPHAX, OOPasyICWIHXCA pH Busy avIn- eS 
MM 3a cueT COMOapAHpOBKH, MpuBOAHT K 

BJIGHHIO MATCH MOUTH TaKOH %*Ke PopMbl, 

M pH afcopOuHH Ha MIOcKHX yuyacTKax. NY Wy 
JMUMe Z3akJIOUaeTCA B COJbUWIeH APKOCTH MA- 
H Ha BbICTyNaX HM B HX MeHbIMeH pe3KOCCTH. 
lorfa Ha TEMHBIX y4¥aCTKaX KaPTHHbI TOAB- 
WOTCH UYETKHE MOJIEKYJAPHbIe KapTHHBI. 

BeposxTuo, uto0 No Kpalnel Mepe JIA WaH- pyc, 4. Ha6monaempe Baanmo- 
IX Ta30B 3allOJIHEHHE TOBEPXHOCTH MrpaeT  npespamenua MOJI€KY APHBIX 
JIEWY!IO POJIb, HERKEN BO3MORHOe OCOPa3z0Ba- KapTuHn CsF 
e€ cyOmuKpooctpni. Muxpocctpus, npnBors- 

i@ K 3aM€THOMY JIOKa@JIbHOMY YBeJIHYeHHIO SMHCCHH, CYyWIECTBeEHHOH powH 
TOM Tipolecce He urpawoT. Hanyck O, mpu p = 1 10°? mM Ha ocTpHe, MoKpEi- 
eCeF4, NMpHBozus K MNCCTeNeHHOMY CHH2K€HHIO SMHCCHH HW K H3M€HEHHIO 
CIPe€MeJIeCHHA CBETJIbIX WH TEMHBIX CONAacTeH MO XapakTepHOH KUNCOpOAHOu 
pTunpl. JBOHKM HaONOMasNCb JIMIWb B OONAaCTAX, OKPYKAalCWiMX HalipaBse- 

e (100). Sto ykas3piBpaeT Ha EbITecHeHHe Cek4 KuCOpOZOM H3 CJIOeB, HenNo- 
EICTBEHHO CBA3AHHBIX C EOEd¢pamom. Ilpu stom q¢opma u Nopeenue mowie- 
JSPHbIX KaPTHH OCTalOTcA O6€3 H3MEHeHHA. 

Bpemsl 2K3HH MOJIEKYJIAPHBIX KaPTHH B Cy4ae OOOHX H3YYCHHHIX HENpeedb- 
xX @TOpyrviepooB NopsAyKa Joweh cekyHAbI (peqkO cekyHbI). I]pu nozorpese 
[PHA “acTOTa MepllaHuA BOspacTaeT, NOKa, HaKOHELl, MPH TeEMHO-KpaCHOM 
J@HHM ayCOpOMMOHHbIH COW He HaUHHaeT OBICTPO COeraTb B BUe OUCHb APKUX 
SPYNHBIX NATEH pasMasaHHOH qopmpl. JlecopOunsA B BbICOKMH BakyyM He IIpH- 
IMT K OOpas0BaHHlO yriepOAHOH NI€HKH, OHAKO BbICOKOTEMMepaTy PHbIM Mpo- 
eB (~2000° C) B atmocdbepe CsHe npn p = 1-10°® MM MpuBoguT kK 3ameTHOMy 
IOKeHHIO §=yrdeponHol muenKu. [Ip Oxvla%KeHHH HOKKH C OCTpHeM 
WIKUM a30TOM 23MHCCHOHHAA KapTHHAa CTaHOBHTCA CNOKOMHOH, BPeMA XKu3HU 
TeH YBEJHUMBACTCA JO HECKOJIbKUX CeKyH. YaeTcA pasJIMuaTb B3aHMO- 
eBpallienne dopm (puc. 4). Kpyrapie 1iTHa pH NpeBpallleHHu B JBOHKU yBe- 
UMBalOTCA B pagMepe, elle Coubiiee yBeMYeHHe OHH HCMBITEIBAIOT IPH 
Pexoyle B KONbILa. TloBbieHve aHOJHOTO HallpA%KeHHA CHWKAaeT UX BPeMA 
SHH. 


O6cyxKXaAeHHe pe3YMbTATOB 


1. Caa3b MOABJICHHA IBOeK UH KOVIeIL C HaJMYNeEM JBOHHOH CBA3M NOLTBEp= 
€Ha Ha HOBOM THNMe cOeqHHeHHM HW MOKa3aHa BO3MOXKHOCTb MHOTOKpaTHOrO 
STOPCHHA 6€3 BBeCHHA HOBbIX MOpWHH rasa. ¢ 
2. He noyTBepxeHoO COA3aTeNbHOe yUaCTHe MUKPOOCTPHH B o6pa30BaHHH 
M€Ky JIA PHbIX KapTHH. 
3. Konpua 6bliM OOHapyKeHb! JIMIIb WIA M€He€ CHMMETPHUHBIX MOJIeKy JI 
"6. 
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4. UerkocTb MOJI€KyJIAPHbIX KaPTHH H MX BPeMA %KH3HH YBCJIMYMBAIOT 
¢ NOHWKeHHeM TeMMepaTypH, Oarogapax wemy yaeTCA ACHO HaOsIOLaTb Me} 
XOJbI MOJI€CKYJAPHbIX KAPTHH H3 OAHOM POpMbI B Apyryt. 

5. Tlomyuenupie anuble He MpOTHBOpeyaT BbICKasaHHOH paHee PuMoTes 
pou payqukanusaiuun x-cBaszet. IIpu sToM JonycKaerca OOpas0BaHHe TaKHX J] 
JMKaJIOB Kak Jo aCOpOlHH B OObeMe, HEMOCpeACTBEHHO IIPHMbIKalouleM K OCTPH 
Tak 13a CUET PaspbIBa N-CBAZeH PaHee aCOPOHPOBaHHbIX MOJICKYJIC BOSMOXKH' 
AX Tepexoyom, cormacnho Bakepy, 43 HWKHerO B BepXHHM CON. 

6. OOpacnenue PopMbI HaGvOaeMbIX KaPTHH HM B3aHMOrIpeBpallenuA Co 
Ha OCHOBE IIPHMCHAeMBIX POM aBTOPOB MpPOcTbIX reoMeTPHYeCKUX CcooOpay 
mui 3aTpyqHeno (?,”). Tor dakT, YTO MOJIEKYJIbI, CHJIbHO OTJIMUAaIOWIHeCA CBC 
¢TPOeHHeM, C XOpPOleH -BOCIIPOH3BORMMOCTHIO JalOT KaPTHHbI OLHOK H TON 
(pOpMbI, TOBOpHT 3a TO, YTO MexKAy POpMOH MATeH MH SJICKTPOHHbIM CTPOeHI 
MOJIeKyJI HMeeTCA Govlee rutyO6oKan cBA3b. B wacTHOCTH, MOX%KHO ObIJIO Obl C 
TaTb, UTO MOJIEKYJIAPHble MATHA TMepealwoT BEPOATHOCTL pacipeesenHA due 
POHHBIX O6JIaK Tex OPOUT,-KOTOPble yuacTBYIOT B OOpasOBaHHN n-CBASH: cula€ 
X€MOCOPOWHOHHbIM XapakTep CBA3H STHX MOJIEKYJI YKa3blIBaeT Ha TO, 4TO 
PBaHHble CBA3H He HACHILLAalOTCA MOBepXHOCTbIO, a JIOKaJIH30BaHbI y CaMbIX } 
uekyJI. Takoli BapHaHT rHMoTesbl JIerKO COBMECTHM C paHee BLINBHHYTOM THING 
30H O POJIM q-3JIEKTPOHHbIX CBAZeH HW SKCMePHMeHTAJIbHBIMH JAHHBIMH. 

ABTOpbI BbIpaxkaloT OarogapHoctb 1. A. Becnanmosoli 3a NOMOLLb B pabo 


Uucrutyr dusvueckoit. xumun Tlocrynusto 1 
Axkayemuu HaykK CCCP 9 VII 1959 } 


UMTHPOBAHHAA JIMTEPATYPA 


1E. W. Miller, Ergebn. exakt. Naturwiss., 27, 290 (1953). 2 IDK. Bax 
AlcopOuvua Ha NMoBepXHOCTH MeTasoB, COopH. Katamu3, Saektponupie aBa., VI, 1 
3. HW. Tpetbakos, COopx. koncepenmuu no katanusy, M., 1958. 4C. 3. Pork 
cKHH, KX, Ne 9 (1959). 5 R. Gomer, D. A. Speer, J. Chem. Phys., 21, § 
(1953). § UU. TpetraaxKxos, C.3.Poruuckuit JAH, 107, 857 (1956) } 


D80' 


Jlokxnann Axkanemun Hayk CCCP 
1960. Tom 130, Ne 3 


PHSHYECKAA XHMHA 


M. B. CMHPHOB,' H. ©. HHUKOB, C. Ml. PACMONHH u M. B. NEP®HJIbEB 


H3Y4EHHME TEPMOJHHAMHKH PEAKILMK 
UO,(r) + +C(rp)+Cl,(r)= UOCI,(7) +4 C0,(r) 
METOJIOM JJIEKTPOABH)KYIUHX CHU 
(ITpedcmaeaeno axacemuxom B. H. Cnuyotnom 19 1X 1959) 


B mpembiqyuwux padotax (1~*) 6bwio ycTaHOBJeHO, 4TO OKHCHO-yrovIbHble 
BP pons, CIIpecCOBaHHble H3 TeCHbIX CMeceH OKHCJIOB MeTaJJIOB H yrviepoga, 
SPATHMBI OTHOCHTEbHO COOTBETCTBYIOWIMX KaTHOHOB B XJIOPHAHbIX pactiia- 
aX. OTO MOZBOJIA€T HCMOJIb30BaTb HX JIA HSyYeHHA TeEPMOAHHAMHKH HW HeKO- 
*pbIX peak MeTOsOM 9. 7. c. (4°). K HHM OTHOCATCA, B YACTHOCTH, peakILHH 
1OPHpOBaHHA JBYX THIMOB: 


1) Me,O,(1) + C(t) + 2 Clz = 2MeCln (pactinas) + — CO, (r), 


ra OKHCb He B3aHMOJeHCTBYeT 3aMeTHbIM OOPasOM C XJIOPHOM MeTaJJIa B 
IcIaBe, KaK 9TO HM€eT MECTO, HalIpHMep, B CJIy¥ae OKHCHO-YIOJIbHbIX 9JICKT- 
OB OepHJJIHMA, KaJIbluA WM TOPHA, Hu 


Me,O,(1) + 25*C (2) + (n — 2) Cle (t) = 2MeOCl nay (1) + 25* CO, (1), 
ra OKUCb COpasyeT C XJOPHAOM HepacTBOPHMBIM B paciaBe OKCHXJOPHL. 

Bo3MOxKHOCTb IIPHMeHe€HHA STOFO MeTOa WIA U3yYeHHA TepMOAHHAMHKH 
aki XJIOPHPOBaHHA BTOpPoOro THIla OblJa IpOBepeHa HaMH Ha IIpHMepe OKHCHO- 
OJIbHBIX IJIEKTPONOB ypaHa, cofepxallux ero yByoKHcb. M3BectHo (%), 4TO 
a 600° u BbIWIe OHA B3aMMOJelcTByeT C PacIaBoM TeTpaxslopHya, OOpasya 
cuxuopug UOCI,. B mutepatype HeT cBeeHHH OTHOCHTEJIbHO pacTBOpHMOCTH 
OrO COeMHeEHHA B XJIOPHAHbIX paciwiaBax. OHakO B OAHOH M3 Halliux paOoT 
| ObIIO yCTaHOBJIeHO, YTO OKcCHXsOpHyA Topua, ThOCl,, mpakruyeckH HepacTBO- 
M B XJIOPHAHBIX WH CMelaHHbIX PTOPHAHO-XJIOPHAHHIX paciiaBax. MoxxHo 
WO OXKULaTb, ITO AHAJIOTMYHbIM CBOHCTBOM JOJ2KeH OOaaTb H OKCHXJIOPHy 
TLIPEXBAJICHTHOFO ypauHa. 

Ecam 3TO Tak, TO OKHCHO-yIrOJIbHble SICKTPOZbl ypaHa, HMeIOWMe B CBOeM 
CTaBe JIBYOKHCb, JOJKHbI NOrOWlaTb H3 pacliaBa TeTpaxJIOpHy, ypauna Oo Tex 
Pp, MoKa ero KOHUeHTpaluA He JOCTHIHET 3HaYeHHA, OTBEYAIOULeErO PaBHOBe- 
10: 

UO, (7) + UCI, (pacnas) <2 2UOCI, (1). 


Browne OueBHHO, YTO yCTaHOBMBLUHHCA CO BPeMeHEM PaBHOBeCHbIM MOTeH- 
aJl OKHCHO-YTOJIbHbIX 3JIEKTPOMOB OlpeleiseTCA HMCHHO STO KOHIeHTpa- 
eH H He JOJKeCH 3aBHCeETb OT HCXOMHOFO COJepKAaHUA TeTPaxOpHa B paciia- 
, @ TAK2Ke COOTHOWIEHHA OKHCH H yrsieposa B deKTpoZHOK Macce. IIpu 9Tom, 
HakO, HY)KHO HMeTb B BHJLY, YTO B Pe3YJIbTATe PasHHIbl B YJeJIbHbIX Becax 
YOKHCH HM OKCHXJIOpHya ypaHa QJIEKTPOLbI MOryT paspylWaTbceA, H TEM CHJIb- 
e, YeM OOVIbIUee KOJIMYECTBO TeTPaxJOPH a OHH Noriowjaior. Takoe paspylienue 
CKTPONOB 3a CuUeT COPasOBaHHA OKCHXJIOPHAOB HaOIOLaocb HaMH (1) B cary- 
@ TOPHA, KOFa paciiaBbl cofepxKasH cBbille 25 Bec. % ThCly. 
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Takum o06pa30M, CO¥eTad OKHCHO-yIOJIbHble SJIeEKTPOAb! ypaha (UO, 3 
C XJIOPHBIM 3J1eKTPOAOM B pacliaBaX XJOPHOB WLeOUHbIX METAJJIOB, COep? 
IMMX TeTPaxJIOpH, ypaHa, H H3Mepad TeMMepaTypHy!O 3aBHCHMOCTH 9. A. 
© TaKHX 3JICEMeCHTOB: 


UO, + C + UOCI, | pacinas NaCl -- KCl -- Wel (eta. G; 


MOXKHO HaliTH H3MeHeHHe H306apHOro MoTeHIHana AZ pu peakHH: 
4 
UO, (1) + FC (rp) + Cla (r) = UOC, (1) = COs (r) 


AZ = —46124-¢ xan/Momb UOCI,. 

OKHCHO-yrOuIbHbIe QIEKTPONbI H3TOTOBJIAJIM W3 3aKHMCH-OKUCH ypaHa, KG 
py!o Nosyyaiu WpoKasIuBaHHeM MepeKWCH Ha Bosyxe Mpu 600°. O6pa3yen 
IIpH 93TOM TOHKMH MOpOuwOK cMelIMBaJIH B TpeOyeMbIx 
MOpIUMAX C CaXapHBIM CHPONOM H ylapuBalH Jo COpas 
HHA MOPOWKOOOpasHOH Maccbl, H3 KOTOPOM MpeccoBaJH | 
japnenwem 4000 kr/cm? uHIMHApHKH AHamMetpom 10 MN 
quuHoH 5—15 mm. Mx o6:KurasM 6e3 WOocTyMa Bosqyxa 
COeM yIvId, MOCTeMeHHO NoBbilliiad TemMepatypy Wo 8C 
IIpu 9TOM 3aKHCb-OKHCb BOCCTaHaBJIMBaach yriepoyy 
AnaJIv3 0602KKCHHbIX 3JICKTPOJOB MOKa3aJl, YTO OHH BK} 
yaJIM JByOKHCb, COCTaB KOTOPOH KoeOasCcA OT UOg 69 
UOs.,o5, H CBOOOAHEIN yruepof, KOTOpOrO ObIO WoOcTaTo} 
JIA CBASbIBAHHA BCero KuCTOpoma B CO. B orgenby 
ONbITaX MOJIbHOe OTHOWeHHE JBYOKHCH HU yrviepoa CHE 
aJIbHO MeHAJIH B IWMpOKHUX Mpegenax oT 1:1,6 go 1:8 
QAeKTPOAbI KpeNHJIM Ha TOKOMOABONaX H3 CMeKTPaJE 
yucToroO yruepoga. 


Puc. 1. Suelika. / — KBaplepax mpoOupKa; 2— Tepmonapa; 

MOMMOZeHOBLIM TOKOMOIBOA K CBHHIOBOMy 2eKTpony; 4— yrouz) 
TOKONOBOLbI; 6 — OKHCHO-YyFOJIbHble 9IEKTPODbI; 6 — pacmaBJeErh 
CBMHEL; 7 — IJIEKTPOMHT 


QMEKTPOMMTOM cCJIy2KHa JIMOO paciaBMeHHad IBTEKTMUeCKaA CMeCb 3 
PHOB JIMTHA HW Kana (ty, = 352 °), mH60 pactimaBMeHHad SKBUMOJIbHas Cw 
XJIOPHJOB HaTpuA MH KasMA (tnn = 662°), B KOTOPHIX pacTBOpANIM TeTpaxs0} 
ypana. Ero rorosyuid XIOpHpOBaHHeM YeTEIPeXXJIOPHCTHIM yrIepOLOM ABYC 
cH 1px 500° B ToKe unctoro aprona. Cy61uMupoBanHblit TeTpaxsopuy OUI | 
MOBTOPHOH BOSTOHKOli B BakyyMe pu 700°. YerpolicrBo sueiKu, B KOTOpOH Ti 
BOJMJIM U3MepeHHA, U300paxKeno cXemaTuyecKH Ha puc. |. B KauectBe 93u1e 
pola CpaBHeHHA Ob B3AT CBHHILOBbIM; OH HaXOJHJICA B OTAeNIbHOK mpobuf! 
3allOJIHCHHOH paciaBseHHOH aBTeKkTuKOM LiCl u KCl c no6aBKol 8 Bec. 
PbCl,. B cietvabHo nocTaBJIeHHbIX OMbITaX Obla HafieHa Temmeparyp: 
3aBHCMMOCTb 9. J. C. M@EKTY CBHHILOBbIM H XJIOPHbIM 3JIeKTpogamu. C yye 
TepMO-3. 7. C. MEKTY YrOJIbHbIM CTePXKHEM XJIOPHOFO JIeKTpOZa U MOG 
HOBbIM TOKONOBOJOM K CBHHILOBOMY 3JIeEKTPOAY OHA BbIPaKaeTcA IMNMPHYECH 
ypaBHeHHeM 


e = (1,639 — 3,04-10-4T) B. 


Tlepeq onbiramu couresoH paciaB B s4uelike MpoxyBanu cyxuM XmopHe 
BOJOPOLOM [Ix OUMCTKM OT BO3MOXHbIX MPOMyKTOB THApoOM3a, 3aTeM BEIT 
*KUBaJIM B BaKyyMe, YTOObI yaMTb U3 Hero pacTBopeHuble rash. IIpocrpaxc! 
Hal, 3JI€EKTPOJIHTOM 3alOJIHAJIH paBHOBecHOH cMecbio CO, + CO, xorol 
nNoJydalacb MpomycKaHueM yrviekucoro raza Yepes TPyOKy c u3MembueH}} 
yrleM, HarpeTbIM JO Temiepatypbl onbita (C + CO, = 2CO). Aueltixa me} 
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aJlaCb B MACCHBHOM MeTaJJIHYeCKOM O10Ke, O6orpeBaeMOM B 3/eKTpHYecKon 
e4H CONPOTHBJICHHA C ABTOMATHYCCKHM peryJIHPOBaHHeM TeMIlepaTypbI, KOTO- 
y!0 MOXKHO ObIO NOWepKaTb Mp 3aaHHOM 3HaAYeHHH C MOCTOAHCTBOM 2°. 
'. Jl. C. M@XK My OKHCHO-yFOJIbHbIM M CBHHILOBBIM 39JIEKTPOaMH AYEHKH H3MepsAJIN 
bICOKOOMHBIM IIOTCHILHOMETPOM B TeYCHHE JVIHTeJIbHOrO BPeMeHH, MOKa OHA He 
OCTHrla MOCTOAHHOrO 3HaYeHHA (MeHAvIacb B TeYeHHe yaca He Gowee, 4eM 
a --3 MB), 

YcTaHOBUBIIMecd PaBHOBECHble 3HAUeHHA 9. Jl. C. He 3aBHCeM OT HCXOQHOFO 
OfepKaHuA TeTpaxOpujla ypaHa B paciiaBe H KOJIMYeCTBEHHOFO COOTHOUIeHHA 
BYOKHCH ypaHa H yrulepoza B 
HekTpoyqax, HU oOnpelemastucb 
Willb TeMIlepaTypoH. OqHako 9TH 
aKTOPbI CyULeCTBCHHbIM OOpa30M 
Ka3bIBaJIHCb Ha H3MeHEHHH 9. J. C. 
yeHKH BO BpeMA ycTaHOBJIeHHA 
aBHOBecHA. PaBHoBecHble 3Haue- 
WA MOCTHTaJIMcb Tem ObicTpee, YeM 
eHbllle ObIIO B3ATO TeTpaxJIopHza 
paHa HM YeM Bblllle Obluia Temlepa- 
ypa. IIpH mpounx paBHbix ycuJio- 
WAX MOTCHWHAaJ SJICKTPOJOB Cc 
OJIbIIMM COJepxKaHHeM yruiepoga gp 60 G0 GO uae. 
KOTOpbI€ OblJIH OouIee MOPHCTHIMM) Puc. 2. Vsmenenne 9. J. c. a¥eliKH co BpemeHeM. 
cTaHaBuBasica OpicTpee. OTO J/—B pacnaase LiCl — KCl, cogepxamem 0,93 
MO2K HO UJIJOCTPHPOBaTb pe3YVJIb- Bec.% UCla; MombHoe oTHoulesHe UO,: C= 


=1:1,6. 2—cnsata B pacnape LiCl—KCl, coyep- 
ee) BROT OPH OUBICE Sy ROTO *aujem 2,0 sec. % -UCl4; MombHoe » oTHOMeHKE 
Ble IIpHBeseHbl rpadvyecku Ha MOLTO £9200 
me. 2. 


Korga pactiaB cojepxKal O6ombuive KOsIMUeCTBa TeTpaxJIOpHya ypaHa, Ha- 
MOaOCb 3HAYHTEIbHOE PasPYWIeHHeE OKHCHO-YTOJIbHbIX 3JIEKTPOROB BIIJIOTb 
JO NOJHOFO UX «pacnosi3 aHUuA», Npex- 

g je YeM JOCTHTaJICA paBHOBeCHbIM 0- 
4300 Tena. [Ip OTHOCHTeIbHO HeOOsIb- 
WOM COJepxKaHuN B aIeKTpouuTe UCI, 
QIeKTPOAbl paspyliasHcb HesHauH- 
4200 TembHO. Ha Hux ycTaHaBJMBasca 
ii PaBHOBECHbIM NOTeHWMa H Jalee OHH 
He liperepleBaJIM. CKOJIbKO-HUOy Jb 3a- 

1/00 M€THBIX H3M€HEHHH, MOOOHO 3JIeKTpo- 
* 500 600 700 600 900% aM, MOrpyXKeHHbIM B pactiaB XJIO- 


Oe sanneumocth pasyo.  PUAOB WleOUHEIX MeTaJJIOB 6e3 o- 
oe TEC tad Bae ee is “. ©aBKH TeTpaxsopuya ypana. Ycra- 
+ C+ UOCle/LiCl, KCl, UCla/Cle, C HOBJICHHE PaBHOBeCHOH 9. J. C. CO- 
OTBETCTBYe€T JIOCTHXKEHHIO paBHOBe- 
cua: UO, (tT) + UC], (pacnaas) = 
= 2 UOCI, (tT). Anamu3 3acTbIBUero SeKTPONTAa NOKa3aJ, ITO paBHOBecHaA 
KOHILeEHTPalluA TeTpaxJOpHa ypaHa COcTaBJIAe€T HECKOJIbKO TbHICAUHEIX OJIel 
MpoleuTa B HCCJIelOBaHHOM HaMH TeMIlepaTypHOM HHTepBase 600—900°. Temme- 
PaTyPHYyIO 3aBHCMMOCTb PaBHOBECHBIX 3HaveHH 9. J. C. HSMEPAJIH C QICKTPOJIH- 
TaMM, cojepKallluMu He Gosee 6 Bec. % UCl,. Cuenyer oTmetutb, uTo mocue 
YCTAHOBJICHHA B JIEKTPOJHTe PaBHOBECHOM KOHILEHTPalu TeTpaxJiopHya ypaHa 
9. Jl. C. 3HAYHTEJIbHO ObIcTpee CJeOBasla 3a H3MeHeHHAMH TeMmMepatypbl. Pe- 
BYJIbTaTbl U3MepeHuH, MepeCuMTaHHble OTHOCHTeIbHO XJIOPHOTO 9eKTposa, 
TipelcTaBeHb! rpapuyeckH Ha pu. 3. 
OKCIepUMeHTaJIbHble TOUKM Jie@KaT Ha MpPAMOH, OMMCbIBAaeMOH SMIHNpHyec- 
K4M ypaBHenuem: ¢ = (0,713-+-4,8- 107* T) B. 
Kak y2Ke roBopHulocb BbIIle, 9TA BEMMYHHA ABJIACTCA HeMOCpeCTBeEHHO Me- 
pO usmMeHeHHA M30OapHOrO NMOTeHIMalla NpH MHTepecylouleH Hac peakIHH 
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XJIOPHPOBaHHA. 
1 
UO, (2) + 5 C (rp) + Cle (r) = UOCI, (1) + 3 COs (r) 
AZ = (— 32900 — 2,2T) kan/mMoub UOC. 


CneqonaTeibHo, TenmoBoli addbexT stoli peaxunn AH = —82,9 KKadl/MO} 
UOCI,, a suTponua AS= 2,2 xau/rpag -Moub UOC]. I 

Ha ocnopannu MMeollnxca B MTepatype (°) TepMOMMHAMMYECKHX JaHHl} 
3 HalijeHHOH Hamu BeMUuHHbI AZ MOMKHO pacCuHTAaTb CTaHAapTHble 3HAadeH | 
TeNJOThI OOpas0BaHHA HW SHTPONMM OKCHXJOpHya ypaHa: 


AHYou, = AH + AHto,— > AHco, = 
= 32 900—270 000 + : 94 000 = — 255 900 Kan/momb; 


4 . 1 90 ag | 
Stoc, = AS + Stour + > Strpy + Stair) — Bi Sco,(r) = 


=2,2+ 186+ == + 53,3 — oe = 49,2 Kas/rpay:MOJb. 


B a«utepatype (*) quid TepMOLJHHaMHYeCKHX KOHCTAaHT OKCHXJIOpHya NpHE| 
RATCA cenyrouue sHayeHUA: AHoog= —261,7 kKad/MOMb H Soog=38,1 9. €. KA 
BUHO, B Mpeesax AOMymenu pu pacueTaxX HM BOSMOXHbIX OWIMOOK H3MepeHi 
MMEETCA BIOJIHE YAOBJIETBOPHTeIbHOe COPaCHe BeIMYHH TEMJIOTbI OOpasoBaHH' 
HO JOBOJIbHO OovIbINOe pacxox*kKeHve 3HaAvYeHHH SHTpPONMH. Bo3sMoxKHO, YTO TI 
CuleHeEe CBAZAHO C OCOSeCHHOCTAMH CTPyKTYPbI OKCHXOpHya ypaHa, OOpasyy 
MOrO B YCJIOBHAX HallHX OMBbITOB. A 

Takum O6pa30M, 9TO CBHJETEIbCTBYeT O IIPHEMJIEMOCTH METOJa B/IEKTPOLB} 
XKYULHX CHI C OKHCHO-YFOJIbHbIMH JJIEKTPOAaMH WIA H3SyYeHHA TePMOMHAaMH)| 
peaKUHH XJIOPHPpOBaHHA, IpHBOLAWLMX K OOPasO0BaHHIO OKCHXJIOPHOB. 


MucrutyT 91eKTpoxuMuu Tloctrynuso 
Ypaubcexoro duaHana Akazemuu HaykK CCCP 18 IX 1959 


IMTHPOBAHHAA JIMTEPATYPA 
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floxaagn Akagemun nayrx CCCP 
1960. Tom 130, Ni 3 


®PHSHTECKAA XHMH A 
r. M. ®JIOPHAHOBHY u A. M. KOJIOTbIPKHH 


BJIAAHWE COWEP)KAHHS XPOMA HA 3JIEKTPOXHMHYECKOE 
WH KOPPO3HOHHOE NOBEJEHHE CIJIABOB )KEJIE30 — XPOM 


(ITpedcmaenexo axademuxom A. H. ®pymkunoim 1 X 1959) 


B mutTepatype WIMpOKO paclipocTpaHeHO MHeHHe O TOM, YTO MOBBILeHHe Cco- 
epoKaHHA XpoMa B ciiviapax Fe — Cr MpHBOHT K MOBBIILMeHHIO HX KOPO3HOH- 
HOM cTouKkocTH. IIpu STOM YacTO yKa3bIBaeTCA Ha CYULECTBOBaHHe OlpeseseHHOrO 
MPeMeIbHOrO 3HaYeHUA KOHMeHTpalluu XpoMa, paBHoro 13%, mpeBbIeHHe KO- 
TOPOrO IIPHBOLHT K OCOOEHHO Pe3KOMY CHH2KEHHIO CKOPOCTH KOpposHH civiaBa. 
 CytlecTBopanne TakOH NpeebHOM KOHILCHTpallH CBASHIBAIOT OOIMHO Cc MIpa- 
BUJIOM TaMMaHa, COrlacCHO KOTOPOMY JIA ClvlaBOB cyllecTByeT TakOoli rpaHuy- 
“bIM COCTaB, Ha3BaHHbI TaMMaHOM «<rpaHHlleH COMpOTHBJIeHHA», HAYHHAaA C KO- 
TOpOrO pacTBopeHHe CiviaBa B cpele, arpecCHBHOM MO OTHOLIeHHIO K OJHOMY 
M3 KOMIIOHEHTOB, IIpakTH¥ecKH NMpekpattaetca. I]pu sTOM, OHAaKO, YacTO yiyc- 
KaeTCA U3 BUY, YTO NOMOKeHve <MpaHUUbl COMPOTHBJICHHA» HE ABJIACTCA OJHO- 
BHaYHOM yHKWHeH cOcTaBa CllaBa, a 3aBHCHT TakKe M OT COCTaBa Cpesbl, Ha 
i HMeeTCH yKagaHue B paOoTax camoro Tammaua (?). 
| Koppo3voHHas cTOMKOcTb cnviaBa Fe — Cr TakxKe cyleCTBeHHO 3aBHCHT OT 
cocTaBa cpembl. Tak, HallpHMep, MOXKHO yKa3aTb, YTO JIA HEKOTOPbIX KOHIeH- 
Tpallui cepHOl KMCJOTHI Mepexol K ClaBaM, B KOTOPbIX cofep2kaHHe XpoMa 
IpeBbIlaeT yKa3aHHOe BbIlle «MpesebHOe» 3HAYeHHe, NPHBOLWT K pe3KOMy 
CHH)KeHHIO CKOpocTH KOpposuH (7). AHasOorudHoe HabOLeHHe ObIJIO CleaHO 
rakKe aa 65% pactBopa HNOs, B KOTOpOM CKOpOocTb pacTBOpeHHA CIWaBOB 
Fe — Cr , cofepKallluX OJHOBPeMe€HHO HEKOTOPOe KOJMUECTBO HUKeNA, 3aMer- 
0 MOBbIIaeTca Cc yBeIMYeHHeM cofepxKaHHA xpoma oT 9,8 Jo 19,9% (?). B mpy- 
the culy4aaX, OHaKO, KpHBad 3aBHCHMOCTH CKOPCCTH PacTBOPeHHA CIaBa OT 
cOep2KaHHA B HEM XPOMa IPOXOAHT Yepe3 MHHHMYM, KaK 9TO, HallpHMep, HMeeT 
MeECTO JIA civiaBoB Fe — Cr — Ni B cmecuH cepHOH HM a30THOH KUCJIOT, rye pocT 
coep%KaHHA xpoMa B civiaBe oT 5 go 19% TpHBO_NT K CHMKeHHW, a OT 23 JO 
27% K MOBbIIMeHHIO CKOpOcTH KOpposHH (°). 

Bompoc 0 3aBHCHMOCTH MOJOKEHHA «rpaHHIbl COMPOTHBJeHHA» OT CTeMeHH 
ArPECCHBHOCTH Cpeybl paccMaTpuBasicA B paboTax psa aBTopos (*,°). OnHaKo 
[0 HACTOALLErO BPCMEHH He CYLILeCTBYeT YHOBJICTBOPHTEIbHOFO COBACHEHHA yKa- 
3AHHBIX BbILe OMbITHbIX 3AKOHOMePHOCTeH. 

B pa6orax, BbINOJIHeHHBIX B Hallleli nadopaTopuH (°), ObIO HEOLHOKPaTHO! 
10Ka3aHO, 4TO HavOoulee OOBEKTHBHAA XapaKTePHCTHKa KOPPO3HOHHOTO HU 
JIEKTPOXUMMYECKOFO NOBEACHHA METAJJIOB HM ClaBOB MOKET ObITb Nosyyena 
IpH. MOMOULM MOTeHILMOCTaTHYeCKOrO MeTONa HCCIELOBAHUA. OTOT MeTOA, OCcobeH- 
10 IIpH CO“eTAHHH ero C OLHHM M3 MeTOJOB HelocpefcTBeHHOTO onpeyeseHuA 
‘KOPOCTH paCTBOPeHUA, JaeT BO3MO%KHOCTb OC€HHTb KOPPO3HOHHbIe XapakTe- 
JUCTHKH M€TAJIVIOB HJIM CIJIaBOB Mp pa3sJIHUHbIX NOTeHIMasax U, CJIeQOBAaTeJIbHO, 
IPH Pa3JIMUHbIX COCTOAHUAX MeTaJJIMYeCKOH MOBeEPXHOCTH — aKTHBHOM, Mac- 
MBHOM COCTOAHHH MepelaccuBaluu. Tak Kak BeJIMYHHAa d/eKTPOMHOrO MOTCH- 
[Mala H, CJIeMOBaTeIbHO, COCTOAHHE MeTaJIHYeCKOH MOBePXHOCTH CIaBa Cy- 
ICCTBEHHO 3aBHCAT OT ero CocTaBa HM OT COCTaBa HM KOHILeHTpalluuM pacTBopa, 
‘0 TaKOli MeTON, WaeT BO3MOXKHOCTb HavOoJlee NOHO XapaKTepH30BaTb KOppo- 
MOHHOe NoBeeHHe MeTaJlJia B 3aBHCHMOCTH OT STHX MapaMeTPOB CHCTEMBI. 
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B nacrosme pa6ore moreHlMocTaTHyeCKHH MeTOA B COYeTAHHU C KOJIOPH, 
MeTPHYeECKHM MeTOJOM ONpeseseHHA KOHILEHTPallHH MpOLYKTOB KOPpO3HH B pac 
TBOPe ObIJI HCHOb3OBaH HaMH WIA OMeHKU BJIMAHHA COfepxKaHHA XPOMa H 
KOPPO3HOHHOe MOBeReHHe CiyIaBOB 2%Keles3o0 — xpom. H3mepenuaA MpoBoyuJiuc 


$6 (4.4.3) 


Jpn tit «, 
“Ug t (afcm4) ———= 


o 4 3 


Puc. 1. SapucumMoctb oT MoTeHwana ycTonun- 
BOM CKOPOCTH pacTBOpeHHA ciapoB Fe — Cr 
‘C Pa3JIM4HbIM ComepxKaHHemM xpoma: / — 0,1%; 
2— 4%, 3— 8%, 4— 12%, 5— 20%, 6— 
27%, 7 — 35%; & — KaTOAHbIe KpuBBIe 


Hua. B oOsacTH NOTeHILHaJIOB, 


B 0,1 N pacrBope cepHol KHCJIOTHI 
aTMocepe a30Ta. SafaHHble 3Haueé 
HHA MOTeHIHala MO epxKuBaJHCc 
IIpH MOMOMH IICKTPOHHOTO MNOTeE 
wHocrata. Kpupble 3aBHCHMOCT, 
ycTolunBoH CKOpOCTH pacTBOpeHH 
OT NOTeHIMala ObIIH NOJYYeHbI [lj 
yucToro »Keslesa Mapok ApMKO , 
Xuubrep, a TakxKe IA ByXKOMI¢ 
HeCHTHBIX cilwaBpop Fe — Cr (mpurc 
TOBJICHHBIX 3 2%esle3a APMKO |. 
99,9% xpoma) c cofepxkaHuem Cr G 
0,1 m0 35% ugaa cnuaBoB Fe — C 
Mapok 12X6, 1X13, X17 u X2q 
colepxKalluX, KpoMe xpoma, 2 
0,4% Ni. 
TlonysenHble KpHBbie TpHBeseHy 
Ha puc. | u 2. J.aua HeKOTOpbIX 3Hé 
YeHHH MOTeHIMaIOB CKOPOCTH pa 
TBOPe€HHA CIJIaBOB, COOTBeETCTBYF 
UlMe pasvIMUHbIM YyyacTKaM 9TF{ 
KPHBBIX, ObIWIH Take onpesese 
HeNOCPeMCTBeHHO, T. €. MO aHaJIe 
PacTBOpOB Ha IIpOJyKTbl pacTBOp} 


JeKalluX MOMOMKUTeIbHEe CTalWOHAapHOTO Fy 


OTpHllaTebHee + 1,5 B M10 H. K. 9., MOMyYeHHbIe NpH YTOM JaHHble copay} 


JIM C H3Me€peHHbIMH BeJIMYMHAaMH TOKa. 

Kak 4 B Oovlee paHHUXx Hallux uccse- 
JOBaHHAX C JIPyrHMH MeTaJJaMH H ciiia- 
BaMH, MOJIyYYeHHble B HaCTOAWLeH padoTe 
KPHBbl€ 3aBHCHMOCTH YyCTOHYHBOH CKO- 
PpOcTH pacTBOpeHHA CIIaBOB OT MOTeH- 
Wasa B OOWLeM Cly4yae XaPaKTepusyIoT- 
CA HaJIMYHeM HECKOJIbKHX OGacTel 
(puc. 1): akTHBHOrO pacTrBopeHua (AB), 
TlepBoro lpexembHoro ToKa (BC), mac- 
cuBaluH (CD), maccHBHOrO COcTOAHHA 
(DE), tepenaccusaunu (EF), Broporo 
mpeqebuoro ToKa (FG). Cnenyrouul 3a 
odsactbio FG yuactoK kpuBohH GH co- 
OTBETCTByeT PpOcTy CKOpocTH pacTBope- 
HHA 10 Mepe YBeJIMYeCHHA TMOJIOKUTEIb- 
HOrO NOTeHWMala, T. €. ABJIAeTCA O6- 
JIaCTbIO AKTHBAMM ClviaBa. SOTO NWoKa- 
3aHO Ha lipHmMepe cnwaBa X17, yaa 
KOTOPpOrO CKOpOCTH pacTBOPeHHA BO 
BceH OOaCTH MOTeHIMaJIOB onpexensa- 
JIMCb aHaJIMTHUeCKHM MeTOJOM 
(puc.. 2, 5). 

Kak BuHO 3 puc. 2, anoqHad Mac- 
CUBaUMA MKee3a BbISbIBAeT CHWXKeHHEe 


PG(4K3,) 
Ms ae 
~G6 pt a a 
a oan HS 
“G2 igi esi 
hes ay 
ger \8 54 a 
| y / 
g6 SO a é 
as ! t 
{0 N \ | 
i \ 
ft Betas 
a \ 
WS 
18 \g 


7 6 o 4 §} 
-\g ¢ (a/cm?) ———> 


Puc. 2. Katonusie (/) u anogupie (2—6) 1| 

TeHIMOCTaTHUeCKHe KPHBbIe, H3MepeHHBIe 

Fe (2) u cnmapax mapox: 3— 12X6, 4) 
[X18; 5 X17; 6.-= Koa | 


i 


CKOPOCTH ero PpacTBOPeHHA M0 CpaBHEHHIO CO CKOPOCTHIO B O6NacTH MepBoro ny} 
ACNbHOrO TOKA BCerO JIM Ha OMA NopsqOK. CraBbl C HUSKHM cOepxKaHH| 
xpoma (qo 4%) moqyatorca aHO_HOH MaccuBallnu c elle 6ombUIUM Tpyyjom. ]} 
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KPHBBIX [WIA STAX CMNAaBOB OTCYTCTBYy!OT OOMacTH MaccuBalluu (puc. 1, J, 2). 
JjaibHeliiiee yBeIMYeHHe COLepxKaHHA XpoMa B ClaBe pa3vIMYHO BAMAeT Ha 
XapakTep MOTeCHIMOCTaTHYeECKHX KPHBbIX. CrvlaBbl, coep2Kaue Meee 13% Cr. 
B UCCI€OBaHHOM MHTepBase NOTeHIHaIOB XapaKTepUsylOTCA OTCYTCTBHeM 06- 
lacTelH NepemaccuBalluH HM BTOporo MpefembuHoro ToKa. Ha KpuBbix WIA clvia- 
BOB C CojlepxKaHHeM xpoma 13% u Oouee oTrcyTcrByer O6lacTh HepBoro Mpeesb- 
HOrO TOKa. OCHOBHOE 2Ke Pas IMYHe COCTOHT B pesKOM CHHKEHU (MOUTH Ha Tpu 
MOPsiKa) CKOPOCTH PacTBOPeHHA CIIaBOB B MaccHBHOM COCTOAHHN IIpH Mepexone 
‘OT CIlIaBOB C cogepxanuem Cr Menee 13% kK cnuaBam c 13% Cr un 6omee. 
B TO xe BpeMA M3 MOJyYeHHbIX aH- 
HbIX BbIT€KaeT BbIBO] O CYULeCTBOBaHHH 


Ta6anunua 1 
WY TakKHX oOOsJiacTel TMOTEHWHaJIOB, Tipu 


KOTOpbIX yBelMyeHHe comepKaHHA Cr — cogepx. Cre Geet 

B CllvlaBe IPHBOJHT He K CHHKeHHIO, a cnmape Fe—Cr, (4.K.3.) <0 a1 

K yBeJIMYeHHIO CKOpOCTH ero pacTBope- a 

HUA, 0 560 9-10-5 
QTO OTHOCHTCA K OG6saCTH BTOPBIX 0,1 560 9.10-5 

MpeesbHEIX TOKOB (cM. puc. 1 2), a 4 970 3-10-* 

Take K OOJ1aCTH aKTHBHOrO pacTBope- re oy ree 

HHA, YTO BHAHO H3 Tabu. 1, B KOTOpOH 20 620 8.10-4 

TipHBeyeHbl 3HaveHHA cTallHOHapHbtx rah 630 7-10-4 

MOTCHUMAIOB HW COOTBETCTBYIOWMX HM 35 630 710-4 


€KOPOCTel CaMOpaCTBOpeHHA xKese3sa H 
cmaBoB Fe — Cr. 

TakuM o6pa3o0m, Ja cnomapop Fe —Cr yBemmueHHe coqepxaHHa xpoMa 
MIIPHBOJHT K POCTY CKOPOCTH pacTBOPeHHA B CepHOH KUCJIOTe MpH MOTeHyMaax 
BOJIM3H CTalMOHapHoro HW MoO*KUTeIbHee | B OH. K. 9. K €€ CHHXKeHHIO IpU 
IIpOMeKYTOUHBIX 3HAYCHHAX MOTeHI[HaJIOB — OCOGeHHO pesKOMY IIpH Tepexoye 
OT clapos c 12% Cr k cnaBam c 13% Cr. 

CaelyeT OTMETHTb, YTO NOJYYeHHbIe HAMM JaHHble Jia Fe H HeEKOTOpbIX ero 
cmaspoB c Cr KoJIMYeCTBeHHO pacxogATcA c JaHHbIMH Dpauka (”) quia Fe u 
Onupbepa (°) qua Fe — Cr*, B cooTBercTBHH C KOTOPbIMH CKOpOcTH pacTBOpe- 
nua Fe B 1 N H,SO, u ero cnmasospc2,8—18% Cr B 10% H,SO, B naccuBHom 
COCTOAHHH, MOHOTOHHO yObIBad C POCTOM KOHILCHTpallHH XPpOMa, MMEIOT 3Haye- 
Hua HuxKe 107° a/cm?. 

Bo3MOXKubIe NPHYHHbI TAaKOTO PacXOXKeHHA YKa3bIBaJIHCb HaMH PpauHee (%). 
Secb TOJIbKO HEOOXOAHMO MOLYePpKHYTb, YTO, B OTJIMYHE OT CeaHHbIX HaMH 
BbIBOJOB, H3 JaHHbIX OuluBbepa He BbITeKaeT CYULCCTBOBaHHA PpaHW4HOroO cocTa- 
Ba cllaBoBp Fe — Cr, xapakTepus3yloulero pe3skoe H3MeHeHHe efO KOPpO3HOHHOK 
TOHKOCTH B KaKkOli-1M60 O6IacTH MoTeHiuasoB. B TO xe BpeMA CyLecTBOBaHHe 
TaKoro cocTaBa JIA pAa cpex (BbIpaxKatouleroca 3HayeHHem 13% Cr) MoxHO 
C4UTAaTb TBePO yCTaHOBJIeHHbIM (bakToM. M13 NOwJyYeHHbIX HaMM pe3yJIbTaTOB 
clelyeT, YTO COCTAB CIlaBa He MOXKET CJY2KHTb OHOSHAYHOH XapakTepHCTHKOH 
KopocTuH ero pacrBopeHusa. Jina cyKeHHA O BJIMAHHH 3aKOHOMEPHOrO M3Me- 
HeHHA cocTaBa CllvlaBa Ha ero KOppOsHOHHOe MoBeseHve HeEOOXOJMMO HCIIOJIb- 
30BaTb MOTeCHIMOCTaTH4YeCKHe KPHBbIe, MO KOTOPbIM MOXHO OMpeWeIHTb Xapak- 
Tep H3Me€HEHHA CKOPOCTH paCTBOPeHHA CIWaBa B 3aBHCHMMOCTH OT ero CocTaBa 
QA KaxkOrO 3HaveHHA MOTeHIHava. 

_CylenaHuble HaMM BBIBOLLI Mo_TBepxLaloTcA WaHHbIMH CyxoTuHa uw AnTo- 
Hosckoli (1°) u IIpaxaxa (1%). 

Ecuiv IpHHATbh, YTO CKOPOCTH PaCTBOPeHHA CIMaBOB MaHHOTO COCTaBa ABIA- 
IOTCH OHO3HAYHOH dbyHKWMeH MOTeHWMala, TO B COOTBETCTBUH C pesyJIbTaTa- 
mu (°), MoTeHiMocTaTHYecKHe KPUBbIC, U3MePeHHble B aHHOH cpeye, MOMKHO 
UCHOMb30BaTb JIA OMpeeseHHA CKOPOCTeH CaMOPaCTBOPeHHA CIJaBOB B TOK 
%Ke cpeslec Kakumu-sM60 WOOaBKamu. JA 9TOrO NOcTaTOYHO H3MePHTb CTallno- 
HaPHbIe MOTeHMambI B COOTBETCTBYIOULAX pacTBopax c AoOaBKamu. IIpu 9sToM, 


Cm. Takxke (*) u (7) 
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KOHEYHO, CleLyeT HMETb B BUY, YTO HEKOTOPble JOOaBKH MOFYT BJIHATH Ha Tepe 
HallpsxKeHHe AHOLHOM peakUMM HJM V3MeHATS Mpesembuble TOKM. B TaKux cay 
YaiX B COOTBETCTBYIOUINX OOJIaCTAX MOTeHIMaJIOB HEOOXOXMMO JONOJIHUTCIbH 
IIPOBOJUTh MOTeHIMOCTAaTHUeCKHe H3MepeHHA B pacTBOpaX Cc STHMM MOOABKaMH 
Jaa cnuiapos Fe — Cr sto oTHOCHTCa, TIpexe Bcero, K OOacTH BTOPbIxX mpe 
JI@JIbHBIX TOKOB, JIA BeJIMYHH KOTOPbIX IPH JAHHOM TOTeHWMae Kak TO JaHHBbIN 
(1°), Tak HW MO MOJyYeHHbIM HaMH JaHHbIM (KOTOpbIe OyyT OMYOJIMKOBAaHbI OT 
JeJIbHO), COCTaB PpacTBOpa HMeeT OUEHb OOJIbIUIOe 3HAYeHHE. 
U3 stoi pa6orbt cmenyeT, YTO OObACHeHHe NpaBusia TaMMaHa HeBO3MOK 
HO 6e3 yuyeTa 3Ha4yeHHi NOTeHUMaOB ciaBa MW efo NMOTeEHMMOCTATHYeCKO! 
KPHBOH. | 
Bpipaxkaem OnarogqapHoctb JI]. A. Bantoxopolt u A. A. BaOakopny 3a mpego| 
CTaBJICHHe CNaBOB H OGCyXMeHHE BOMPOCOB, CBA3AHHBIX C HX CBOHCTBaMH. 


Hayuno-ncceqoBpaTesbCKHM (pH3HKO-XHMH4eCKHH Ilocrynusio 
uucTuTyT uM. JI]. A. Kapmosa 24 IX 1959: 
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Toxruagn Akagnemun nayrk CCCP 
1960. Tom 130, Ni 3 


XHMHYECKAA TEXHOJIOTH A 


K. ®. )KUFAY, H. M. KACbAHOB u JI. K. MYXHH 


PEOJIOTHYECKHE CBOMCTBA HE®TSAHBIX K OJIJIOW JHbIX 
PACTBOPOB 


( Mpedcmaeneno axademuxom A. B. Tonuueeeim 7 X-1959) 


B nocwequHe rob! IIA YCNeWHOH MpOBOAKH CKBaXKUH B CJIOMKHIX FeosOrH- 
4eCKHX YCJIOBHAX WH Ka¥eCTBEHHOTO BCKPbITHA MpOLyYKTHBHOrO TviacTa B Kaye- 
€TBE IIPOMbIBOUHOM XAKUAKOCTH HadaJiM IPHMeHATHCA HEPTAHbIC KOJVIONHBIe pac- 
“TBOPHI, NOJIYYMBIMe Ha3BaHHe PacTBOPOB Ha He*PraHOH OcHOBe. OTH pacTBOpH! 
‘TIpefcTaBsIAI0OT CTPYKTYPHPOBaHHble BbICOKOTHKCOTPONHbIe MOTH AUCMepcHbe 
¢cvcTembl. J.ucnepcHvoHHOH cpezol B OOJIbUIHHCTBE peleNTyP CJIYKUT [M3ebHOe 
TOMVJIMBO OpeesIeCHHOrO XHMUYECKOPO COCTAaBAa, a KOJJIO“LHON aso — BbICOKO- 
OKUCJICHHBIM O“TYM uM Mbivia ('). B page pelentyp HeOOXO_MMBIe CTpyKTyPHO- 
M€XaHHy¥eCKHe CBOHMCTBa OOeCMeuHBaIOTCA BBeeCHHeEM AaKTHBHbIX TOHKOMMcHepc- 
HBIX HalloJIHuTesen. 

PeosiornyecKHe CBOHCTBA OTCYCCTBEHHEIX PaCTBOPOB Ha HetbTAHOH OcHOBe, 
CYULECTBEHHO OTJIMY alOUlHXCA MO CBOeH pellelIType OT 3apyOeXKHBbIX, TO MOcseHero 
BPCMe€HH Hay4HO OOOCHOBaHHbIMH MeTOaMH He H3y4aHcb. BMecte c TeM, Mpak- 
THKa HX IIpHMeHeHHA MOKa3ala, YTO 9TH PaCTBOPbI OO/aaloT PAOM peowioru- 
WeCKHX OCOOeHHOCTeH MO CpaBHeHHIO C IVIHHHCTBIMH CYCMeH3HAMH: IIpH ycJIOBHOM 
BAZKOCTH MO CTaHapTHOMy MeTOLy * B JeECATKH pa3 OovIbIeH, YeM Y VIMHHCTHIX, 4 
BIOTb JO COCTOAHHA «He TeYeT> PACTBOPbI Ha HeETAHOH OCHOBe JerKO MpOKa- 
GUBalOTCA OypOBbIMH HacocaMH M XOPOWIO OYHUalOTCA OT BbIOypeHHOH MOpoypl 
(7,°). Tlosromy uccseqopaHHe peovioruyecKHX CBOHCTB KOJIJIOMHIX He(PTAHBIX 
PacTBOPOB IIpelcTaBIAeT TeEOpeTHYECKHH VW MpakTHyecKHH MHTEpec. 

B Hacrosmei cTaTbe MpHBOMATCA pe3yJIbTAaTbI HCCJIEMOBAHHH BASKOCTHBIX 
BOHCTB paCTBOPOB Ha He*PTAHOM OCHOBe, KOTOPbIe ObIJIM HCCeqOBaHbI Ha yCO- 
BePIUeCHCTBOBAHHOM HAMM KOMIMJICEKCHOM 9JIACTOBACKO3HMeTpe PpOTAallMOHHOrO 
Tuma konctpykunua A. A. TpanesHuKosa (*,°), MO3BOJIAIONIEM IpOHSBOLMTb 3a- 
MePbI C OOJIbINIOH TOUHOCTbIO IPH YOBJIETBOPHTebHOM TeEPMOCTATHpOBaHHH HC- 
¢ceqyeMouw MpoObl B WIMpOKOM MHTepBase TeMMepatyp. 

Uccaeqopannuio Opliu MOABeprHyTbl pacTBOpb! Ha HeE*PTAHOM OCHOBe HECKOVIb- 
KUX pelleliTyp H, Aa cpaBHeHua, PIMHMCTHIe cycnensuv. Bauanue THKCOTPONMH 
Ha MoBeyeHve CHCTeMbI B yCTAHOBHBUIeEMCA MOTOKe HCKsOUaIOCb MyTem ormpe- 
JI@eHHA PaBHOBeCHBIX MOMCHTOB Ha KarxK Ol cKopoctTu caBura (°), KoTOppIe (uK- 
CHPYIOTCA Ha POTAI[MOHHOM BUCKO3HMeTpe MO HEH3MeHHOMY BO BpeMeHH yIly 3a- 
KPYUHBaHuA YIpyrol MpOBoOJIOKH. 

' Kpupple 3aBMCHMOCTH yrula 3aKpydHBaHHA yMpyrok MpoBomoKu oT uMCMa 
OOOpoTOB WHHHIpa, Nomyyenupie mpu ¢ = 20°, mpenctapsenbr Ha puc 1**. 
Kak suguo us puc. 1, / ua pacTBopa OuTyMa B JM3TONMMBe, ABMAIOULerocaA OC- 
HOBOM BCeX HCCIEIOBAHHBIX pellelITyP, BOCXOJAMLad BETBb KPHBO ~ — M1 MCXOMT 
M3 Havasa KOOPIMHAT H He MMeeT MPAMOJIMHEMHOFO yuacTKa B MCCJIeqOBaHHON 0O- 
Jlactu cKopoctel. Hucxogsmas BeTBb, Molafaioulad TakxKe B Hayao KOOpIH- 
HaT, UMeeT IIpAMOJIMHeMHEIN yuacTOK, MpofosmKeHHe KOTOporo oTCeKaeT OTPe- 


* YcOBHad BASKOCTh OMpeemMeTCA Kak BpeMA ucTeuenia B ceKyHAy 500 cm? u3 BopoHKu 


‘“epes TpyOKy C BHYTPeHHUM AMaMeTpOM, PaBHbIM 5 MM. 
** Ha pcex pHCyHKax HOMepa KpHBbIX COOTBETCTBYIOT HOMepOM PaCTBOPOB (cm. TaOs. 1). 
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30K Ha OCH Halpsxkenui. Mexzy* Bocxolsmle 4 HUCXOZALLeH BeETBAMH KP HOH) 
HMeeTCH MeTIA THCTepe3svca Ha BCeM e€ MpPOTAKeHHH. | 
Ecav paccMaTpuBaTb BOCXOJAMLyIO BETBb, TO pacTBOp OuTyMa B 7M3TONNIMBE 
BeleT CeOA KAK THIMUHO HE HbIOTOHOBCKad 2%KUAKOCTH. Ecid pacCCMaTPpHBaTb HMC 
XOJAULY!IO BETBb, TO OH BeseT CCEOA KAK KUMKONMACTHYHOE TeJIO, HE HMEIOLILEE HHK) 
Hero Mpeyesa Texyyecru, mo LlBezosy, H uMelonlee BePXHH Mpees Teky 4ecTH,| 
no Bunramy (’). Bsegenue B pacTBor} 
OMTYMa aKTVBHbIX HaMOJHUTeNel (H3Be-} 
CTH) MpHBOLMT K MOABJIeHHIO Np AMOJIN-J 
HelHOrO) yuacTKa H Ha BOCXOJSILeH) 
KPHBOH @ — 7, KOTOpbIv IpakTHuecKY} 
coBlayaeT C HHCXO{AMel BETBbIO. OJHO-; 
BP€MEHHO C 3THM OGe BETBH KPMBOK OT 
CeKaloT Ha OCH HallpAKeHHH OTPe3kH,} 
OObINHO TIPHHHMaeMble B BHCKO3HME-) 
TPHYeCKHX HCCJeEOBaHHAX 3a HY KH) 
lipeqe Tekyyectu (°). { 
C yBeuIMYeHHeM KOHILCHTpallui TBEP- 
OH ca3sbl pH yTAKeeHHH pacTBOpé) 
YTAXKEMTeeEM 3HAYCHHA HHKHEFO FH} 
BepXHero MpeseJIOB TeKyyeCTH BO3pacTa-} 
wor. Ilnacruyeckan BA3KOCTb Take} 
HECKOJIbKO yBeJIMYHBaeTCA (cM. 
PUCK oYanerns | 
Brejeuve B OMTYMHBIM pacTBOp MBL 
XKHPHBIX KMCJIOT, ABJIAIOULNXCA B OLHOH) 
50 100 159 200 250 obfmun U3 pellelTyp pacTBOopoB Ha He@TAHOH' 
| ne ee OcHOBe cTaOusIM3aTOpamH (1), NpHBOyH 
Puc. 1. Kpuspie @ — n, NomyueHuble B ycso- K TO AB ICH, BUR E ee TERY 
BHAX YCTaHOBMBIWerocs NoToKa np cHuxe- CTH, HO BOCXOAMLad BeTBb KPHBOM Tak 
HHH HW YBeIHYeCHHH CKOpOCTH BpallleHHa 2KE, KAK UH VIA OuTYMHOrO pacTBopa, He 
(MoceqOBaTesIbHOCTb M HalipaBsleHHe NOKa- YUMeeT Ip AMOJIMHEHHOTO yuacTKa. Huc- 
SE OMEN) XOJAMLaH BETBb HMeeT OOsACTb MOCTOAH- 
HOH MwacTHuecKOH BA3KOCTH, a TaKKE 
BePXHHH HU HMKHHM Npesetpi Texyyectu (puc. 1, 4). Yraxenenne TRepLOl cbasorK 
O ylesIbHoro Beca ¥ = 1,20 r/cm® cyllecTBeHHO He H3MeHHeT XapakTepa KpH- 
BbIX, a JIMINb MPHBOAUT K YBeJIMYeCHHIO HHKHETO HM BepXHEro MpesesOB TeKyyue- 
ctu (puc. 1, 5). PaccmoTpeHHbie NpHMepbl NoKasbiBaloT, YTO B ONpeseseHHO 
OOMACTH CKOpOCTeli TeYeHHE B YC- —— Gyy/oy? 
TaHOBMBIUeMCA MOTOKe pu CHH- 
2KeCHHH CKOpocTH cyBura (no 
MeTOJMKe «CBepxXy — BHH3») BO 
BCeX clyyanx  TNOsYuHHAeTCA 
3aKOHY Ulsenopa — Bunrama: 
T= Ynadv/dr+t, rye t— 06- 
IM€ KaCaTeJIbHbIe Hallps>KeHUA, 
Nna— KosPuuuenT MyacTuyecKou 
BASKOCTH, du/dr — rpalMeHT CKO- 
pocTu CaBura, t)— BepXHHH Tpe- 
qe TeKyyecTu. 7% 180 225, 300 375 450 cent 
Haliumu uccyieqopanuamu 10 PMT Sr 
T'IMHMCTBIM CycieHsuaM (°) ObIIO pyc, 2, Kpuspie t — dv/dr, nonyuennpie Ip CHU; 
yCTaHOBJI€HO, YTO B CJTydae TOfl-  *enwv ckopocTH cABura B yCTaHOBMBLeMcA MOTOKE 
quHeHua 3aKkony IBefzopa — Bun- 
raMa Ha OOeHX BeTBAX KPHBOH m—n Mera TucTepesuca oOTCyTCTByeT ¥ 
SHaYeHHA KOSPDPUUMeHTOB IacTuYeCKOM BASKOCTH H BepXHero Mpesleia TeKy- 
yeCTH (MHAMHYECKOrO HallpsxKeHUA CIBHTa) pH oMpememenun Mo HuCXOLAULeH 
BeTBH KPHBOM COBMaaiwoT C TaKOBbIMM MIP ,OMpeseeHuH MX NO BOCXomsAMeE: 
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PHBOH, H OHH He 3aBHCAT OT MAKCHMAaJIbHOM CKOpocTu cyBHra (pH MocToAH- 
OM 3a30Pe IMJIMHAPOB). ITO cipaBeLMBO UH WA HeEPTAHIX KOJIIOWHEIX pac- 
30poB. Ecum wMeetcs Meta ructepesvca, TO yn, 3aBMCHT OT MaKCHMaJIbHOM 
KOPOCTH, YMeHbIWaAcb C yBeJIMYeHHeM MocseqHel. 

Ha puc. 2 mpeqcraBeHbl pesysbTaTH UCcCeqOBaHHH Tex 2%Ke PacTBOpPOB Hi 
IMHHCTEIX CYCIeCH3HH, BbINOJIHCHHbIX MO MeTOMHKe «cCBepxXy — BHH3» B ycTa- 
OBHBIUCMCA MOTOKe Mp OMHAKOBOH MAKCHMaJIbHOM CKOpocTH cyBura, NpH- 
MM3UTEIbHO COOTBETCTBYIONNeH SPdpeKTHBHOMY ee 3HAYeHHIO B OYPHJIbHbIX TPy- 
aX IIPH COBPeMeHHOM OypeHHn. 

Vs puc. 2 BuqHo, uTO MacTHyecKad BASKOCTb, paBHad TaHreHcy yruia Ha- 
OHA KPHBBbIX, JIA BCe€X PACTBOPOB Ha HE*TAHOH OCHOBe OoVIblle, YEM JIA PJIM- 
UCTHIX. ITO JerKO OOSACHAeTCH TEM, YTO AMCMepcHOHHOM cpeqo B pacTBOpax 
a HePTAHOM OCHOBe (haKTHYeCKH ABJIA€CTCH HCTHHHBIM paCTBOP HeEKOTOPHIX CO- 
PaB/IAIOWHX OMTYM KOMMOHEHTOB B JM3TOMJIMBe, HMeEIOULeM axKe B UMCTOM Be 
A3KOCTb TIPH HOPMaJIbHOH Temnepatype (¢ = 20°) B 4—5 pa3 Ooublllyio, 4em 
A3KOCTb BOJIbI, HCMOJIbSyeMOH B KaveCTBe JHCMepCHOHHOM CpelbI B PIMHMCTHIX 
yemlensvax. OCHOBHBIe HalipsxKeHHA Mp OoMbWIONM CKOpOCTH cCABHra JIA pac- 
BOPOB Ha HeE@TAHOM OCHOBe CKaIbIBalOTCA W3 CHJI BASKOCTHOFO COMPOTHBJIeHHA 
BAXKEHHIO, HW JIMIIb He3HaYHTesIbHaA WX YaCcTb OOycJIOBeHa HaJIM4MeM HE 
ABUCALLeH OT CKOPOCTH CABUTa COCTABJIAIOUeH KaCaTeIbHbIX Hallps>KeHHH 
3epXHerO Mpeeta TekyyecTH). 

JIA TIMHHCTHIX CyYCHeH3Hi, HAOOOPOT, OCHOBHOe COMNPOTHBJIeHHe JBHXKEHHIO: 
SYCJIOBJICHO HAJIM4YHEM CPaBHUTebHO OOMbUIOrO BepXHero Mpemema TeKyuecTH. 
[OSTOMY B OOaCTH MaJIbIX TpaMeHTOB CKOPOCTH C/BHTa KaCaTeJIbHbIe Ha- 
PHXKCHHA JIA PaCTBOPOB Ha He*PTAHOM OCHOBe MeHbIle, YEM MIA PIMHUMCTHIX 
ycnlen3uit. 

B ta. 1 NpuBeqeHbl 3HaveHuA KOSPPuIHeHTOB MwacTHuecKOH BASKOCTH 
BepXHero Iipemeda TeKYYeCTH JIA HCCJIEMOBAHHBIX PacTBOPOB, a Tak%Ke KOSd- 
MIMeHT 9(pPeKTHBHOH BAZ3KOCTH MPH CKOPOCTAX CABura, COOTBETCTBYIOULMX, 
puOmKeHHO, a:pPeKTHBHOMY UX 3HAYeHMIO B OypHbHBIX TpyOax (450 ceKx™) 
B »Kem00ax (35 cex™). 

V3 ta61. 1 BuLHO, 4TO yg MpH SombuIMx du/dr MOUTH LIA BCeX PaCTBOPOB Ha 
ePTAHOH OCHOBe GOVIbIe, YEM JIA TIMHHCTHIX, OJHAKO pu Mawbix dv/dr ux 
bbekTuBHaa du/dr BA3KOCTb MeHbIUe. HeckoubKo OOJIbllaa, YeM Y TIMHMCTHIX, 
ASKOCTb pacTBOpOB Ha HeTAHOH ocHOBe pH OoJIbIIMxX rpayHeH- 


Ta6Oauna 1 


Nobb> nya3 


NoNeo 
ac- Ha3BpanHe y, T/em® | Nyy, Wyas |t, RHH/CM? npu npu IIpHmeuanue 
BODOB 85 cex—! | 450 cex-? 


4 | Burymupii 0,87 0,307 16,90 0,710 0,356 — 

2 | Hebranott ‘leila 0,977 66, 60 2,882 APACS (Ge Ca© 

3 | Hebranoit tg? 1,082 87 ,00 3,880 1,329) ||C CaO, yranx. 

4 | Hebranott 0,9 0,424 33,80 1,375 0,518 |C mpnom 

D | Hepranolt 170 0,481 62,50 Da PARS: 0,667 |C Mpinom, yrax. 

6 |Tuamuuctsmi| 1,25 0,161 130 Dai 20) 0,545 | AmpMeTbeBcKuli 
TOpomoK 

7 °|Taunuctsmi| 1,07 0,208 44,85 2,045 0,333 | Ackayresb 


aX CKOpocTH cyBura (Tevenve B TpyOax M 3aTpyOHOM MIpocTpaHcTBe) He BBISbI- 
aeT 3aTpyHeHUl B padoTe CypOBLIX HAaCOCOB, HO OecHleunBaeT Myully!0 OUNCT- 
Y 3a008 CKBA@KMHBI MU BbIHOC BLIOypeHHOH MOposb, Tak Kak BbIHOCHaA CIOCOO- 
OCTb IIPOMbIBOUHEIX 2KHAKOCTeli TeM OovIbIe, YeM BbIlTe SphPeKTHBHAA BsASKOCTD. 
) TO 2Ke BPeMA HEOOJIbUIad BASKOCTb PaCTBOPOB Ha HeE*PTAHOM OCHOBE IPH MaJIbIX 
JayiMeHTaxX cKopocTH caBura (TeyeHHe B xes00ax) OOecteyuBaeT MyUIy!O ux 
GUCTKY OT BbIOypeHHOH Mopogpl. Kak MepBomy, Tak H BTOpoMy cnocoOcTByeT 
KOKe HW TO, YTO pacTBOpbI Ha He*TAHOM OCHOBEe ABJIAIOTCA MHEPTHBIMM MO OT- 
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HOLIeHHIO K pasOypuBaemMo Mopose H He B3aMMOLeHCTBYIOT C nocnenqHeh. Ty 
Ooyee MOHOFO MpescTaBJIeHHA O MOBeCHHH CHCTEMbI B MOTOKE B PeaJIbHbIX Y’ 
JIOBUAX HEOOXOLUMO YUHTHIBATh TeMMepaTypHbIM PakTop. 

Tlo aHHbIM HEKOTOpBIX uccseqoBaTeseH (°) H3BeECTHO, UTO MOBBILICHHE Te? 
MepaTypbl PIMHHCTHIX CyCNeH3Hi NpHBOAMT K yBemMYeHMIO BepxHero Mpesed 
TeKYYeCTH IPH HeKOTOPOM CHW2KEHHH MaCTHYeCKOM BASKOCTH. OdekTuBHE 
BASKOCTb Ip TOM, OTOOparxkaloulad OOMLMe KacaTeJIbHble HallpsKeHHA TPH Wa: 
Holi CKopocTH cBura, Kak lpaBuso, Bospactaer. J]1a Bcex HCCJIeMOBaHHEIX pa 
TBOPOB Ha He(PTHHOH OCHOBe Xapa 
TePHbIM ABJIACTCA TO, YTO C NOBbIL 


H0- 300 
[ HHeM TeMIlepaTypbI MWwlacTHuecké 
| BA3KOCTb H BepXHHH Mpefes TeKky4 

750 L260 CTH, B I@JIOM, YMeHbIMaIoTCA. 
Ha puc. 3 mpegcTaBseHbl 3Ha4 

' so 200 HAA 9=pPeKTHBHOM BASKOCTH Tf 
do/dr = 35 u 450 cex? B 3aBHCHM 


CTH OT TeMMepaTypbl JIA pacTBOpY 
Ha HePTAHOH OCHOBe MU IVIMHHCT¢ 
cycileH3uH 3 TanHOnopomKa An} 
Me€TbeBCKOFO 3aBONa PIMHOMOpOMK() 
(pactBop Ne 6). W3 puc. 3 cuenye 
4TO KaK JIA MAJIbIX, TAK HU OOJIbIIE 
cKopocTeii caBura c yBemHueHue 
Temilepatypbl 9:pPeKTHBHAA BASKOC') 
WIA PaCTBOpoB Ha He*TAHO OCHO!) 
TayaeT, a JIA rIMHUCTOH CycneH3t 
BospacTaeT. B peaJIbHBIX ycsIOBHsS 
Puc. 3. Kpussie sapucumocru spbexrusnoi OYPeHHA Jake Ha CpaBHHTeJIbHO H 
BASKOCTH OT TemMepatyppl. a— npu do/dr = Ooubuine rayOunpr (1200—1800 
=35 cex™’, 6 — mpa do/dr = 450 cex™* TemiepaTypa MpOMbIBOUHOH x 
KocTH octuraer 35—60°. 3} 

OOCTOATEIBCTBO, KaK cCJlelyeT M3 TeMMepaTypHoi s3aBucumocTu adel 
THBHOM BASKOCTH, JIMIb yJlyullaer rujpomuHaMMeckve CBOMCTBA PacTBOPOB } 
HePTAHOM OCHOBe HM BMecTe C TeM yXyfllaeT UX JIA PIMHMCTHIX CycreH3ui. 
Bce “310x%KeHHOe OObACHAeT MOBeeHve PpacTBOPOB Ha He@TAHOM OCHOBes 
TOUKM 3peHHA THAPOMMHAMMKM B Mpotlecce MpOMbIBKM CKBaKMH, HECMOTPA | 
MX OOJIbUIy!0 YCAOBHYIO BA3KOCTb MO CTaHapTHOMY MeTOUy. 


§ 
ms 450} 150 
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s00 100 
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Mockosckuit HHCTHTYT HecbTexumMuyecKolt Ilocrynuao 
MH ra3oBol{ mpombluuieHHocTH uM. VM. M. Ty6xKuna 5 IX 1959 


IWMTHPOBAHHAA JIMTEPATYPA 


1K. ® WKuray, JI. K. Myxun, B. H. Lemuues, Marep. mexpy30nck. } 
Bell. 10 BOMpocaM HoBOli TEXHHKH B HeTAHOH mpombueHHocTH, 1, 1958. 2 H. H. TF of 
uapos, H. M. Kacpauos, JI. K. My xuu, Hosocm neprauoli rexuuxu, cep. H 
Telpombicnopoe eno, Ne 6 (1958). 8H. A.Mapuamnoabnekun, A. H. Ap 
H. H. Toxuapos, Hedranux, Ne 9 (1956). *A. A. Tpamnesuuxkos, Tp. Ung 
cpu3. xum. AH CCCP, s. | (1950), &A. A. TpanesuuxKkos, B.A. DenoTOR 
Tp. III Bcecotosu. kondep. no komm. xamuu, M., 1956. §& K. ®. Kurau, H. M. Kad 
a HOB, Has. Bric. yueOu. 3aB., Hern ras, Ne12 (1959). 711. A. Pe6uunep, C6opi 
TIOCBAWCHHEIH NaMaTH akayemuxa II. Il. JIasapena, M34. AH CCCP, 1956. & M. Reinj 
R. Riwlin, Koll. Zs., 43, 1 (1927). ® P.M. MaspanwrTos, Mss. ppcm. yuebs. 3<h 
Herp u ras, Ne 6 (1958). : 
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Jloxnanm Axayemun nayr CCCP 
1960. Tow 130, Ni 3 


XHMHYECKAA TEXHOJIOTHA 
JI. B. 3BEPEB u 3. C. BAPCYKOBA 


JIOPHPOBAHHE PEJIKOMETAJIBHBIX CHJIAKATOB B_ PACTIJIABE 
XJIOPHOB WIEJIOUHbIX METAJIJIOB . 


(ITpedcmaeneno axademuxom H. Il, Bapdurem 8 X 1959) 


Bepuaa, WMPKOH HM MHOrHe [pyre CuIMKATHI IPHHaeKaT K 4uCIy XMMH- 
eCKH CTOMKUX TPyJHOBCKPbIBaeMbIX MHHePaJIOB, UTO 3aTPyAHAeT U3BMeVeHve 
XOMAULMX B HX COCTaB peMKHX MeTasIIOB. OHHM M43 BO3MOXKHBbIX CMOCcO60B 
CKPbITHA STHX MHHEPAJIOB ABJIACTCA XJIOPpHpoBanue, T. e. OOpadoTKa ra3006- 
a3HbIM XJIOPOM B MIpHCyTCTBHM BOCCTAHOBHTeIA pW BbICOKOM TemMepatype. 
IpH XJIOpHpoBaHHH peAKOMeTAaJIbHBIX CHJIMKaTOB Hapany c xsJopvyamu 
OOTBETCTBYIONIMX  peKHX MeTaIJIOB B KayecTBe NOOOUHBIX MpolyKTOB 
OY4aOTCA TeTpaxJOpus, KPeMHUHA HW Oe3BORHbI XJIOPUCTHIM amoMuHHH. Oba 
TH MIpOLyKTa WeHHbI M MMeIOT JOcTaTOUHBIM ciipoc. OHM MOryT B 3HaduTebHOH 
TEMCHH OKYNUTb H3epKKH TO MepepaOoTKe ChIPbA XJIOPHbIM MeTOJOM. OTO 
lipenenaeT OaronpHATHY!IO SKOHOMMYeCKyIO NepcileKTHBy MpOMbIIIIJeHHOrO 
PUMeHeHHA XJIOPHOrO MeTOa NepepaOoTKH flaxke HH3KOCOPTHOTO pesKoMme- 
aIbHOFO CHJIMKaTHOFO CbIPbA. 

OjHakO HeKOTOPble CHIHKATHI, B OCOOeHHOCTH OepusI, pH OObIdHOM Crio- 
o6e XsJIOpupoBaHHa (XOpHpoBaHuve B OpukKeTax C TBePAbIM BOCCTAHOBHTeJIeM) 
mopupyrotcs c Goubwium tpyfom (*,”). ua nepepa6orku Oepumia wu wpyrux 
HOB TpyYMHOBCKpbiBaemoro cHIppa B CIUA mpensowen MeToy XJOpHpoBaHua 

BOJIBTOBOH Ayre BHICOKOM MHTeCHCMBHOCTH, pH KOTOpOM XJIOpHpyeMmoe cpIpbe 
Of, MeHicTBHeM 4pe3BbIYaHHO BbICOKOM TeMIlepaTypbl MpeBapTebHO MpeBpa- 
[aeTCA B 3JIEKTPOHHbIM ra3 (*). STOT MeTos conmpsxKeH Cc OoubUIOM 3aTpaTo 
I€KTPOSHEPruv UW CIOKeH B allllaparypHOM OopMuJeHuH. 

B MIpHMeHeHuM K HeKOTOPBIM JPyrHM BuaM MMHepabHOrO CbIPbA, B YACT- 
OCTH K MarHveBOMy HM THTaHOBoMy cpIpb, C. I]. ComaKoBpim wu Ap. NpeqiomKex 
-ycilelligO pa3BHBaeTCA HOBBIT MeTO XJIOPHpOBaHHuA — XJIOpupoBaHHe B pac- 
ape XJIOPHCTHIX COJleli WLeJIOUHLIX HJM WLeIOUHOSeMeJIbHBIX MeTasIOB. IIpu 
TOM clloco6e U3MeJIbYeHHbI XJIOPHpPyeMbIM MATepHaJI M BOCCTAHOBUTeIb 3arpy- 
‘aIOTCA B pacliiaB come, wepes KOTOPLIM OapOoTupyetca xJop. B mMocmegHee 
pema B Coperckom Cow3e ony6mkKoBaH pA paooT, NOCBALMeCHHbIX U3y4eHHIO 
Toro MeToya xMopupoBanus (*°°). 

Tlo cpapuenuto c OOHITHEIM cloco6om XxJIopHpoBaHuA B OprikeTax, xJ1opupo- 
auvie B paciiiaBe uMeeT pA NpenmymsectB. Hapsapy c dusvueckumu Mpeumy- 
(eCTBAMM MIpOBeLeHUsA Mpolecca B KULKOM cpese, IPH XJOpHpOBaHHH B paciiia- 
@ cosleli MOryT ObITb Co3aHbI Oco6O 6aronpuATHbIe PUSHKO-XUMMYeECKHe YCJO- 
WA Ipowecca, TaK Kak pactiiaB come He ABJIAeTCA XMMMUeCKH HHMpepeHr- 
of cpeol B OTHOWeHHU XMOpupyemMoro MaTepuasa. 

Jaa BbIABJICHHA BO3MO*KHOCTH HM S*PPeEKTHBHOCTH XJIOPHPOBaHHA PeKO- 
eTaIbHOrO CHIMKATHOFO CbIPbA B paciiiaBe Coviel Ha MpoOax 4UCTHIX MuHepa- 
OB ObIO UCCIeMOBaHO XMOpupoBanue B pacimaBe NaCl — KCl paya cnmxKa- 
9B: Cepuna, CepummuiicomepKaujero MaprapuTa, WupKona, ciloflymena, a 
aKMKe He cOfepKaUlUX PeIKHX MeTA/JIOB CHJIMKAaTOB: aJlbOvTa, KaOwMHa M 
Bapila. XuMMueCKHi cOcTaB MCC/eJOBaBIIMXCA MMHepaJlOB MpescTaBJieH B 
16. 1. Tlocne orpaSoTKH MeTOAHKM SKCMepuMeHTa, MPOUSBeEMeHHOH B PesyJIb- 
ITC MHOFOUHCJICHHbIX OMBITOB CO CMOYMeHOM, ObIIM BbIABJICHbI yCJIOBUA XJIO- 
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TAH, r. 130, Ne 3 


‘ 


TaOauna ae | 


XuMHYeCKHH COCTaB MHHepaJIOB B MpoOleHTax 


Munepan sio, | Al,O, | Fe.0, | TiO, | BeO | ZrO, |CaO |MgO |Li,O |Na,O} K20 jI1. n. n. 
ee a ee 
Bepuaa 63,86 | 18,59 | 4,18 |0,13 [43,08] Saat a 
BepuaauicoxepxKa- 
he MaprapuT 41,48 | 37,85] 0,75 [0,14] 1,514, — |10,8/0,66/0,55/1,73/0,64) 3,53 | 
Cnoxymeu 63,77 | 28,36] 1,93 |0,05} — — —|— |7,1|/—]— — 
Llupkou 32,4 — 10,6 |0,49) — |66,32) — |} — | — |) — > — 
Kaomuy 44,67} 41,12} 0,29.)4,01) — — |0,644 —| — | — | — {412,45 
Anb6ut 70,03/18,9 | 0,24 |0,02| — — |0,39} — | — |10,3/0,12; — 


PHpOBaHHA CHJIMKAaTOB B paciiaBe, OOecMeunBalollve MouJlyyeHHe yCTOMUMBBIXS 
wu addeKTHBHBIX MOKa3aTesieH WH YCTPaHAIOM[Me HE@KeMAaTeJbHbIe ABJIEHHA Pac-| 
ClaHBaHuA MW BbIHOCa WIMXTHI, KOTOpble HaOMNORaInCcb Mp MpoBesenuu npel-| 
BAPHTeJIbHbIX OMIbITOB. 4 

OcHoBHble OCObeHHOCTH 3TOM MeTOZUKU: 1) NpHMeHeHve B KayecTBe BOCCTa- 
HOBUTeIA MeTaJJIyprMyecKoro KOKCa, XapaKTepu3yemMoro xXOpolleH cmMayHBae-f 
MOCTbIO PacllJIaBOM 10 CpaBHeHHO CO CMa4YHBaeMOCTbIO JIPyrHX HCMbITaHHbIX BOC 
CTaHOBHTeIeH, B UaCTHOCTH He@TAHOrO KOKCa; 2) TOHKOe H3MeJIbYeHHe XJIOPH-| 
pyeMoro MHHepaia H KOKCA; U3/laraeMble HUKEe Pe3yMbTATbI OTHOCATCH K OMbITAM|} 
C MMHepasiaMv, H3MeJIbueHHbIMH 0 0,046 MM, H KOKCOM, H3M@JIbUeCHHBIM JO) 
0,058 mm. Ilpu usmembuenun Yo 0,075 MM HHTCHCHBHOCTb XJIOPHPOBaHHA YMeHb-} 
WWaeTCA HECYLLECTBEHHO; 3) BbICOKOe HaYaJIbHOe OTHOIWeHNe BeCa WIMXTbI K BeCcy! 
pacliaBa, KOTOpoe B HallHxX OMpiTax cocTaBaso | : 2 (HaBecka MuHepasa 12 r,} 
Kokea 6—8 r, napa 36—40 r). . 

B yKa3aHHbIX YCJIOBHAX ODIO U3y4eHO XJIOPHPOBaHHe CeMH MepedcJIeHHBIX 
BbILe MHHepasIOB Mp pa3JIMUHbIX TeMMepaTypax B MHTepBase 700—950°, 2 
TakxKe Ip MOcTOAHHOM TemMepatype (950°) B 3aBHCHMOCTH OT NpOOMKUTeIb*y 
HOCTH MpomycKaHuaA xXvopa. 7 

Pe3yJIbTaTbI ONbITOB M10 BbIABJICHHIO 3ABHCUMOCTH CTeMeHH XJIOPHPOBaHHA 07] 
TeMilepaTypbl MpH MOCTOAHHOM MpoOJOJMKHTebHOCTH OMbITa MpecTaBJeHbt 
BBHe KPHBbIX Ha pxc. 1. 3aBucuMOcTb cTeleHH XJOPpHpOBaHHA (CKOPOCTb MOy 
yauu Cl,— 130 ma/MuH) OT MpofomKUTeIbHOCTH MponycKaHuaA xsOpa pu No 
CTOAHHOH TemMlepatype 950° jana B TaGu. 2. 


Ta6Onmuna 2 


SaBMCHMOCTb CTeNeHH XJIOpHpoBaHuA (B MpoleHTax) MMHepaJoB 
OT IIpOJOJKUTeMbHOCTH OOpaboTKH. HasBecka muHepana 11,7 r, 
HaBecka KOKCa 5—8 r. OTHOLIeHHe BeCa DIMXTHI K Becy MulaBa 1: 2 


IlpoqomK UTeEMbHOCThb (ac) 
NoNe 
Munepan 

T=. 0,5 ql 185 2 3 | 4 
4 LlupKou 75,6") 85,797. OF) 97 9 "eran aeee 
2 Cnogymen | 49,3 | 74,9 | 83,3 | 94,0 | 98.5 | 98,3 
3 Kaouuy 67,4 | 80,8 | 86,4 =) | 98,65) 7 
4 Bepuaat 42,8 | 69,4 | 91,4| 94,6 | 99.2) — 
5) Mapraput 60,4 | 76,8 | 93,42) 99,06] 99,57) — 
6 Anb6ut 48,5 | 68,2) — "89,3094, 97/1003 
i Kpapu, 6,00) ca HP 38 ple eeeyo Seheeg ay 


OmbiTbl MoKasaJIM, YTO BCe HCCeEOBaHHbIe CHMMKATEI C OoubINOl HHTeHCHE 
HOCTbIO XJIOPHPYIOTCA B PachaBe XJOPUCTEIX COJeH MeENOUHBIX MeTasOB: Mp! 
850° B TeyeHne 3 4ac. CTelleHb UX XJOpHpoBanusA KoneOnerca oT 90% (AA HaE 
Oomee TpyAHO XopHpyemoro abOura) wo 97,7% (nua Mapraputa), mpu 95 
WocTuraeTca MOUTH NOuIHOe paslowKeHHe MHHepanoB. KBapll B STHX ycuOBHA 
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Ibe XJIOPHPyeTCA C 34MeTHOM, XOTA HW 3HAUHTEIbHO MeHbllleli Mo cpaBHeHHlo 
CHJIMKaTaMM, CKOpocTbio. Cremeub ero xJiopupoBanus mpu 850° 3a 3 yaca 
yeTaBiaeT 31% u mpu 950° 42%. 

ConocraBulenve pe3yJIbTaTOB MpoOBeeHHbIX ONbITOB C MMeIOUMMMCA JaHHbl- 
M 10 XJIOPHPOBaHHIO TeX %Ke MHHEPAJIOB B CyXOli WMXTe MOKA3bIBaeT, YTO XJIO- 
APOBaHWe CHJIMKaTOB B paciiaBe cove MpoTeKkaeT 3HaYMTebHO HHTeHCHB- 
2e, HM MOHOe pasOwKeHve MOcTHTaeTcH NpH 3HaYHTeMbHO Oomee HU3KOit 


Mitepatype. C oco6eHHOH HarsiALHOCTbIO 9TO MpOABAAeTCA IIpH cpaBHeHHH 
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c. 1. Crenenb xuopHpopanua muHe- Puc. 2. CpaBHenve xnopupyemocTu Gepusia B pace 
JIOB B paciiaBe cOvleH B 3aBHCHMOCTH mvlaBe (/) u B OpHKeTax (2), a— G6epusan; 6 —oKucb 
Temlepatyppl. / — WHpkoH; 2— cno- Oepunaua 

MeH; 3— KaomuH; 4— Oepusan; 5 — 

MaprapuT; 6 — anbOuT; 7 — KBapll 


MBbIX 34BMCMMOCTH CTeNeHH XJIOPUpOBaHHA Oepua OT TeMNepaty pbl,MOcTpoeH-< 
X N10 JaHHbIM HallHX ONbITOB AIA XJIOPHPOBAaHHA MMHEepasa B pacnwiaBe u 
JaHHbiM Bensepa u PupcaHosok (*) Aa XNOpHpoBaHua Oepusna B OpuKetax. 
WM KpMBble NpeAcTaBseHbl Ha puc. 2. 

Bepusa B OpukeTax xmopupyetca npn 925° na 38% u TombKo npn 1300° 
elleHb erO XJOPHpOBaHUA ocTuraeT 80%, TO CTABHT NO COMHEHHEe BOSMOX- 
CTb 9PeKTHBHOTO XJIOPHpoOBaHuA Oepusia B OpukKeTax, Tak Kak OCYIeCcTBuIe- 
€ mpolecca XxsOpHpoBaHHA OpukKeTOB Mp TaKHX BbICOKHX TeMMepaTypax 
CbMa 3aTpyAHHTeIbHO. TakuM o6pa30M, NIpou3BeseHHOe UCCJIeqOBaHHe M03- 
NAeCT ClelaTb 3aKJOUeHve O OOJIbIUOH MepcNeKTHBHOCTH XJlIOpupoBaHHA 
PpactiaBe XJIOPHCTHIX CONeH PeAKOMETAJIbHOFO CHJIMKATHOFO CbIPbA C LeJIbIO 
BJICUeCHHA M3 HerO peAKUX MeTAaJJIOB C MOJyYeHveM XJIOPHCTOrO asIOMHHHA 
KpeMHHA B KayecTBe MOOOUHEIX MpOyKTOB. 

B o6macTu paspaOoTKH psa TeXHOJIOrM4eCKHX BOMPOCOB, CBA3AHHBbIX KaK 
CaMuM IIpoleccoM XJIOpHpoBaHHa, Tak  C *PpaKUMOHHOM KOHJeHCalinel JeTy- 
X NpOMyKTOB, HCCeqOBaHHA MpoposmKaloTcs. 


Béecoro3sHbIit HHCTHTYT Tloctynuso 
MHHepasbHOrO CbIpbA 25 IX 1959 


UMTHPOBAHHAS JIMTEPATYPA 


lJ. A. Dupcanosa, A. HU. Beases, COopx. nayunbix tp. Mock. HHcT. uBet- 
X MeTayoB HW 3onota H BHUTO upernolt metamyprun, 26, 184 (1957). * W. W. Bea- 
t, U. S. Pat. 2789880, 1957. *°G. H. Cleaver, Eng. and Min. J., 155, 7, 98 (1954). 
.B.Cepe6paxkosa, I. A. Ma3quuxkos. Msp. Bocr. dhunnanop AH CCCP, 
12, 45 (1957). ® A.B. Cepe6psxkosa, Tp. Huct. merannyprun, Ypanpckuh @u- 
an AH CCCP, s. 2, 55 (1958). * A.W. TerepesxKos, A. E. BuAbHAHCKH SG, 

X, 32, B. 2, 438 (1959). 
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Jloxuanm Akagemuy nwayk CCCP 
1960. Tom 130, Ne 3 


TEOJIO‘H 


hi 


M. MW. BJIAHK u H. E. KAHCKHMM 


O FHNCOHOCHbIX OTJIOKEHHAX BEPXHETO KHMEPHJDKA 
JIHENPOBCKO-JOHEWKOM BITAXMHbI 


(ITpedcmaereno akademuxom H. M. Cmpaxoeoim 22 X 1959) 


OHuM U3 HavOoulee MHTepeCHbIX BONPOCOB B H3yUeHHH BepxHel ropHl JHE 
poscko-JlonelKOH Baquubl MW CeBepo-3allaqHEIx oKpavH Jlonelkoro ckKan4a 
TOrO COOPyXXeHHA ABIAeCTCA ONpeseseHue cTpaTurpaduyeckoro MOJOKeHuA © 
BbIACHeHHe YCJIOBHH OOpas0BaHHA OTJIOMKeHHH, OTHOCALIUXCA K KAMePpH2KCKO 
MY H BOJDKCKHM ApycamM. l 

Kak H3BeCTHO, CTpaTurpaduyecKoe paculeHeHve STOH TOM Oplio clean 
exe A B. Typospm (!), BpiqetMBUIMM Ha CeBepo-3anaqHol oKpavHe JlonelKory 
KpaxKa «OAC» HEPHHeeBbIX MepredeH, KOTOPbIM COMOcTaBJIAJICA HM C wacTaM} 
Nerinea visurgis raHHoBepcKoH 1ioppl (KuMepHyoK — mo Crpykmany) u Stam} 
bergen Schichten (BepxHua TuToH — no []utrento). 

B jlabHetuieM OOJbUIMHCTBO HCCJIeqOBaTeeH OTHECIIO OesblIe OOJMTOBbY 
vsBecTHaku c Nerinea ursicinensis Lor. kK Hw»KHeH YaCTH KAMepHKCKOFO Apycd 
Bpillelexanlad MecTpOUBeTHaA MeCuaHO-rIMHUCTaA TOJMIa, 3aKOUeCHHAaA Mé 
*KLy ITHMM W3BECTHAKAMH HM OTJIOVKEHHAMM CeHOMAHA, ObIJIa yCIOBHO pacuJel 
HeHa Ha TPH YaCTH, COOTBETCTBYIOWIMe BEPXHEMy KMMePpHAKy, BOJDKCKHM APS 
caM MH HYKHeEMY OTJeJly MeIOBOH CHCTeMbI. Cale_yeT OTMETHTb, YTO OObeM 3TH 
NlowpasqeseHuH TpaKTOBa/ICA Pa3IMUHbIMH UCCIIeAOBATeAMM MO-pasHOMy 

J\etambHoe H3y4eHHe MecTpblx (KpacHBIX H OypoOBaTO-KpacHbIX) TMH, 3aule 
raiouluX HeMOCPeACTBeEHHO Ha HePHHeeBLIX H3BECTHAKAX, MpoBeyenunoe II. OG 
JlioOumopon (*), MoKa3am0, 4YTO 3fecb cofsepxKUTCA cBOeOOpasHbI KoMMex| 
ocTpakog, mpenctaspmenHplt Palaeocutheridea globosa Lub. u Hudsonia ni 
livkini Lub. Hakonen, Bo3MoxKHOCTb pacusIeHeHHA STON TOMMM Ha TPM YaACcT 
M0 JIMTOJOrHYeCKHM MpH3HakaM HM MHHepaJlorHyecKOMy cocTaBy Oplla JOKa3aH 
WIA OTQCbHLIX yUaCTKOB CeBepo-3alaqHoH oKpanHEt JloHOacca pa6oTam 
VW. U. Jlutsuna (°). } 

B [Henposcxo-J[onenkolt BiaqMHe OTOMKeHUA KAMePHAPKCKOFO V BOJKCKK 
APYCOB Obl yCTAHOBJIeHEI CpaBHUTebHO HeaBHO. B  wMxKHeli actu BI 
BCTPeUaloTCA 3eJICHOBATO-Cepble KBapIeBO-rlayKOHMTOBLIe NecuaHuku Cc Ips 
CMOAMM 3€JICHOBATO-CepbIX M3BECTKOBMCTHIX TJIMH, @ TaKxKe OPfaHOreHHbIX | 
TIMHUCTHIX H3BeCTHAKOB. B usBectuakax B. IT. Crepsmupim u VW. M. Amuuuent 
OnimM OOHapyxenpt Nerinella ursicinensis Lor. var. minima Gurov, Turk 
trautscholdi Nal. et Ak., Corbula prora, xapakTepnpie qa Huw2xKHEKUMepuay 
CKAX U3BeCTHAKOB OKpawH JlonGacca. 

B 3eseHOBaTO-CepbIx TvIMHaX coxepxKuTca dayna copamunndhep, mpencti 
pleHHad Turrispirillina sp., Cristellaria miinsteri (Réemer), Cr. ex gr miinste 
(Roemer), Cr. ex gr. plana Reuss, Eoguttulina arcana Dain, E. lactea (Walk. | 
Jakob), Globulina gibba Orb., G. prisca Reuss, G. exerta Berth. 

BepxXuHid 4acTb MpelcraBsena YepeqoBaHveM MeCTPOIBeTHBIX TMH, ale 
POJIMTOB, MeCdaHHKOB MW peKMX TOHKMX MpocmoeB u3BecTHAKOB. B rang 
WM W3BeCTHAKAX MHOra BCTpeyalOTCA OCTpaKOJHl. | 

Takum o6pasom, Mo dbayuucTuyeckoll xapakTepucTuKe u, rmaBHEIM oop! 
30M, NO JMTOJIOTMYCCKUM MIpH3HaKaM B STO TOU BEILeMAIOTCA WBA Topusol 
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7a, HWKHHM 13 KOTOPBIX OTBeYaeT HWKHEMY KUMepHJKy, a BepXHHli — Hepac- 
WICHCHHBIM BePXHeMy KHMepHKy HW BOJDKCKUM ApycaM. PacuenuTb mocsen- 
jHHe, KaK 9TO Opilo cyenaHo HW. HW. Jlursnnpm guia cepepo-3anaqHpix OKpauH 
ouelkoro kpsKa, B Mpeyenax J[HenposcKo-Jloneykol BNaqMHbI, B HacTosULee 
BPCMA HE IIpefcTaBAeTCA BOSMOXKHBIM. 

Bypospimu padotamu B paiione c. Ilerpopku-Pomenckoii (1oro-Bocrounee 
PoMeHcKoro Kyowa) Mowy4eHbI HOBLI€ JaHHble, MOSBOJIAIOULe YTOUHUTS cTpa- 
rurpaduyeckoe NoNOKeHMe UM YCJOBHA OCOpas0BaHuA KHMePHJYKCKUX OT/OXKe- 
HHH. 

Tlauka se/leHOBaTO-cepbIX H CepbIX MeCYaHHCTEIX TIMH C TIpocoaMu ugBe- 
CTHAKOB, H3BeCTKOBUCTHIX AJICBPOJIMTOB M KBaPIleBO-rlayKORUTOBbIX Tecua- 
HUKOB COJepxKUT KOMMNEKC P@opamunudep Ammobaculites elena Dain u Cri- 
stellaria russiensis Mjatl., yKa3prBaiommii na BepxHeoKcdopacKuli Bo3pact. 
Bpillle pacloviaraetca Toma MomHocTbio 53—70 m. B nuxKHeli “actu 3TH OT- 
JOKEHUA MPeACTaBJIEHbI 3eJIEHOBATO-CepbIMH, CeEPbIMH MH 3e/ICHbIMH KBapIleBo- 
PlayKOHHTOBBIMM NeCuaHikaMH M aJIeBPOJIMTAaMM C NOMYHHEHHbIMH MpocsloAMu 
3€JIEHOBATO-CepbIX HM3BECTHAKOB, a TaKKe rosyOoBaTo-ceppimu rumuamnu. [lec- 
YaHHKM, asIeBPOJIMTbI HM H3BECTHAKM COJepKaT MO TPellMHaM BKJIOUeHUA rulica. 
'B sTux Mopoyax BCTpeyaloTCcA UIvIbl MOPCKUX ere, MOJOMHIe OCOOM racTponoy, 
Phasianella striata Desh., a Taxxe o6nbHaa dayna dopamunudep Globulina 
oolitica (Terq.), Eoguttulina arcana Dain, E. ex gr. arcana Dain, Pseudocycla- 
mina Sp. (C. aff. jaccardi Schrodt. et Tenne), Trocholina sp. (T. solecensis 
W. Bilecka et W. Pozaryski), yka3piBaroulad Ha WX KUMepu~KCKU BOspacr. 

Bpiue paclosiaraetcaA BecbMa CBOecOOpa3sHbIM TOPH3OHT, MpelcTaBseHHbIi ye- 
‘peqoBaHvem ceporo ¥ XKeJTOBAaTOrO, a MHOTMa PpO30BOrO KPyNHOKpHCTasMyeC- 
KOrO PHlca, CBETJIO-CepbIX IJIMHHCTbIX H3BECTHAKOB, CePbIX aJIEBPOJIMTOB H Mec- 
YaHHKOB, a Tak?Ke ToJyOOBaTO-cepbIX H3BeECTKOBHCTHIX run. Ilecuanuku 3TH 
CpeHeSepHHCTbIe KBapleBble, HHOra C ruiayKOHUTOM. LleMeHT ux TJIMHUCTHIM, 
yuacTkamu (a BBepXy MIpeHMylleCTBeHHO) AHTHAPHTOBO-FuMcOBbIli, NO xapak- 
Tepy MopoBo-6a3aJIbHbIi. 

XapaktTep cybPaTHOH uwacTH WeMeHTa CBHJeTeJIbCTBYeT O TOM, 4TO B OC- 
HOBaHHH TWeCuaHvKOB TMNC WH aHTMAPUT ObINM NpMBHeCeHbI Nocse OTMOKeHUA 
TeppvreHHoro MaTepnana. B BepxHux TOpH30HTAaX NecuyaHbIxX Nopos ocaxKmenue 
cybPaToB, MO-BUJMMOMY, MpOvCXOAHIO OHOBpeMeHHO C TeppHTeHHbIM Ma- 
TepHaJsIOM IIpH MepeMbiBe ocasKa. 

B sto uacTH MecuaHHKOB MeCTaMH HaOOfaeTCA HEKOTOPad OPHeHTHpOBKa 
O6JIOMOUHOTO MaTepHasia B BUe 3aBUXPeHHH, BOSHUKWAaA Kak BCJIEMCTBHe B3MYy- 
YHBaHHA OCalKa, TaK HM B pesyJbTaTe JaBIeHHH MpH Nocwexyouleh ruypaTaunu 
AHI PUTOB. | 

VispecTHaAku, 3asleraioljue Mog MecuaHHKaMu, CJIOXKeHbI MHKPOSepHUCTHIM 
KaJIbILMTOM M COJepxKaT MpHMecb MecuaHO-aJIeBpOJMTOBOTO MaTepHauia, OOycJO- 
BJIMBaIOlllerO CJIOHCTYIO TEKCTYPy STHX MOpoy. 

Tunc, KpoMe BKJNOUeHHH B BUe %KeIBaKOB HW WeMeHTa MecuaHHKOB, BCTpe- 
yaeTCA TaKKe B BHMe MaCTOB MOL[HOCTbIO 10 2 M, HMeIOLHX JOBOJIbHO WMpoKoe 
pactipocrpanenve. Syecb HaGMOMaloTCA Kak THIIC, TaK HW aHMApPUT. OTH MOposEl 
MpeCTaBJIeHbI CBETJIO-CepbIMH JO OeJIbIX, BOCKOBO-2KeJITbIMM H B HCKOTOPbIX Me- 
CTaX PO3OBbIMM Pa3HOCTAMM, He COJep2KalllMMM TeppHreHHbIX MpvmeceH 34 
MCKJIOUCHHEM He3HAUHTeJIbHOrO KOJIMYeCTBa IIMHMCTOrO MaTepHawia. 

‘MopdostorugecKu MOj, MAKPOCKONOM Htc MH aHTHApPHT MpeycTaBsensl sH00 
CPaBHHTeIbHO H3OMeTpHueCKUMH (cepbile H 2%KeJITHIe PasHOCcTH), JOO WecTOBa- 
TBIMM (PO3OBbIe) KPHCTaIaM pasIMUHBIX pasmMepoB. Bo Bcex culyyaax mpeod- 
JajaeT rutic, a aHruypuT uMeeT NOJYHHEHHOe 3HayeHHe. 

B camoii pepxuell yacTu 1opcKoro paspesa saleraloT XapaKTePHBIe IA BepX- 
Hero KHMepHyoKa MecTporpeTHble (KHPMHYHO-KpacHble, ToJsyOOBAaTO-3eJIeHLIe, 
Cypry4Ho-Kpacuble, *esITO-Gypble, OXPHCTbIe) TIMHbI C NPOCJOAMH IIMHMCTHIX 
aJIeBPOJIMTOB uM MecuanuKkoB. B sTUX PIMHAaX COMepKaTCA OOFOHMM XaPOBbIX BO- 
lopocueli, a Takxe KuMepHyKcKHe ocTpakogp! Dolocytheridea solita Lub. 
u Palaeocytheridea kamenkaensis Lub. 


J 
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Kak 6p1io ycranopieno H. E. Kaxnckum (?), Ha ceBepo-3alaqHblxX OKpaHHa 
Jlon6acca B BePXHEKHMePHYKCKUX OTMOMKeHMAX HaOMOMalOTCA KapOoHa’ 
HbIe OOpa3soBaHHA C TeKCTYpOM KOHYC-B-KOHyc (MpescTaBsiaioulMe Cobo Mapi 
mopdo3y KaJlbluTa Mo aproHuTy), HAaKOMMBUIMeCA B WaryHHbIX yCJIOBHAX. 

Takum o6pa30M, HasMuHe THmca B BepXHCKHMePHJYKCKHX OTJIOMKeHHA 
WeHTpambHow uactu J[HenposcKo-JlonewKoH BMaqMHbl MMeeT BaxKHOe 3Ha4eHE 
JIA MameoreorpadwyeckuX PeKOHCTpyKUHH HW faeT BO3MOXKHOCTb BHECTH C} 
IMCCTBEHHLI€ KOPPeKTHBbI B MpesCTAaBJIeHHA HEKOTOPHIX uccJeqoBaTeeH (° 

Hosple JaHHble MO3BOJIAIOT YBEPeHHO CUHTATb, YTO perpeccHA, HadaBLIaac 
B HW2KH€EM KHMepHIKe, JOBOJIbHO ObICTpO pacipocTpaHHlacb Ha BCIO Teppl 
Topuio JiHemposcko-JlonelKol BiaquHbl uM CeBepo-3alaqHbIxX oKpawH Jon6ai) 
ca. K Hayamy BepXHero KHMepHKa OOpa30BaJIHCb OTACJbHBIC NaryHbl, 3alloJ 
HABUIMeCA MeCTPOWBeETHBIMH OCaKaMH. 

BpicoKad KOHIeHTpallua CoeH B 9THX BOMOeMAX, KaK CJeqCTBHe Cyxoro | 
%KapKOrO KJIMMaTa HM OTCYTCTBHA CBA3H C MOPCKMM OacceHHOM, MIpHBedla K Hi 


KOILJICHHIO B HC€KOTOPbIX MeCTaX THIICOHOCHBbIX OTJIOXKeHHH. 


Tloctynusio 
21 X 1959 


WHTHPOBAHHAA JIMTEPATYPA 


1A.B.Typos, K reonorun ExatepHuocnascKoli u Xapbkosckoi ry6epHuit, 188: 
8H. E. Kauckua, JAH, 107, Ne 2 (1956). *®H.U. JIutseun, Jlutonorua pepxH 
}OPCKHX H HM2KHEMeJIOBbIX MECTPOUBETHBIX OTJIOXKCHHH CeBepo-3anaqHOl oKpaHHE! JloHeuKor 
Kpaxa, 1955. 411. C. JIi0o64MoBa, TpHacopble H wOpcKHe OCTpaKOJbI BOCTOUHBIX paiic 
Hop Ykpauupl. B KH. Muxpodbayna CCCP, 8, 1956. °® B. I]. Maxpugun, Bpaxuonoz: 
BepXHelopcKHX oTMoKeHHH JloHeuKoro KpsxKa, 1952. 
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Horaagn Akagemun nayx CCCP 
t 1960. Tom 130, N 3 


TEOMOPH A 


A. 0. POSEHWBUT 


FHAPOTEPMAJIBHASA APIHJWJIM3AWNA MOPOA 
B BOCTOUHOM 3ABAMKAJIbE 


(ITpedcmaeazeno axademuxom JI. C. Kopscuncxum 2 1X 1959) 


MerasorennueckHe HccleqoBaHuA B BocTouHoM 3a6alikasbe noKa3anu, 4TO 
| pasBHTOe 3]eCb HU3KOTeMMepaTypHoe Cy JIbPusHoe OPyeHeHHe 4aCTO COMpoBOx- 
| aeTca ciewuduyeckKHM rupoOTepMaJIbHBIM H3MeHeEHHeEM PYJOBMEeLalOULHX Mo- 
pol — aprusmusannen. 

Kak 9TO yCTaHOBJIeHO B MocweqHee Bpema (*,°,°), aprusmmusalua ABJIAeTCA 
| WIMpOKO pacIIpocTpaHeHHbIM IpoweccoM MH MpefctaBlaeT co6ol rugpoTepMaib- 
HOe TVIMHHCTOe, OOBIYHO OKOJIOMKUJIbDHOe H3MeCHEHHE Mopox, Haxomaureeca yale 
B CBA3H C MOJIOJON (MeJOBOH HIM TpeTHUHOH) By KaHHYeCKOM JeATEbHOCTHIO. 
IIpu apruaau3ayuu mpoucxoquT HHTeHCHBHOe pa3BUTHe KaOJIMHUTA, AMKKUTA, 
_MOHTMOPHJIJIOHUTAa, OOBINHO cCONpoBoxKalouleecd OOpa30BaHHeM Trupocmog, 
XJIOPHTa WH KBapiia. 


Kak cnpaBejmuso otmetua H. MW. Hakosuuk (°), aprusumsanua ABIAeTCA 
| MaJIO H3BeCTHBIM B Co1o3e THMOM OKOJIOpyAHbIX H3MeHeHHH. B page ciyuaes 
-3TO H3MeHeHHe HeOOOCHOBaHHO CUHTAIOCb 9K3OFeCHHbIM, H BO3MOXKHOCTb ero 

THMOFeHHOTO MpOuCXO*KTeCHUA MOMHOCTHIO OTPUllaslacb. Tem caMbIM COBepLIeHHO 
WIHOPHPOBaaCb CBA3b 9TOTO M3MeCHCHHA C OPyeHeHHeM H Ta POJIb, KOTOPy1oO 
OHO MOrJIO WIpaTb B NOKAIM3aMH PYAHbIX KOMMOHEHTOB. 

B BoctouHoM 3a6alikanbe aprusm3allua Mopoy OObIMHO HMeeT MECTO B 30HAX 
poOJleHuA HW MUHepamusalun CeBepo-3allaqHoro, pexke CeBepO-BOCTOUHOrO IIpo- 
CTMPaHHuA, OMepAIOULMX KPYMHbIe Pa3JIOMbI CyOWIMpoTHOrO MH CeBepO-BOCTOUHO- 
ro NpocTupaHud. ITH WOMTOKUByUIMe, BepOATHO TwyOoKHe, Pa3JIOMbI 4acTO 
IIpHypOueubl. K PpaHllaM %KeCTKHX MACCHBOB H MOJIOMbIX Jelpeccni. 

C TaKuMHM pa3JIOMaMM CBA3aHbI, MO-BHAHMOMY, HM BYJIKaHMYeCcKHe Mporeccsl, 
O6yCAOBUBIIHe WIMpoKoe pa3BUTHe BepXHeIOPCKHX HM HWKHEMEJIOBLIX sdpy3u- 
BOB, 3alOJIHAIOWLUX 9TH Jelpeccun. 

3oHbI [pO6IeHHA HU MHHEpaNH3alluH OOBIYHO PacHOJIO*KeHnbl B PasJIMYHbIX MO 
cocTaBy MpeBepXHelopcKHX TpaHUTONAax, pexke BePXHEIOPCKMX HJM HMKHe- 
MeJIOBLIX TpaHuT-Mopupax u KuciIx sppy3suBax. Mnorga onw Mpuypouensi 
K [paHHilaM KCeHOJIMTOB MeTaMOpdH30BaHHbIX MOpok WM BMeULaOUlMX HX rpa- 
HMTOB; pexke — paciosowKeHbI B MeTAaMOpdH3OBaHHbIX MecuaHuKax M CJlaHIlax 
B 9K3OKOHTAKTaX TpaHHTHbIX HHTpy3ui. HekoToppie HaxossiMeca cpequ rpa- 
HATOB 30HbI ApOOJeHuA MW MUHepaH3alMu ABHO CeKyT WaHKM JOMepuToB Npey- 
MOJIOXKUTEIbHO HYKHEMEJIOBOrO BOSpacTa. 

Mopdosorusa 30H OObITHO CIO*KHAA: OHM CJOMKEHbI Cepve MapaseNbHO Hy- 
IMMX, P@Ke B3aMMHO MepeceKalOulMXCA KBAPIeEBbIX MKUJI UJI OKBapWOBaHHbIX 
6peKuvii, MpHypOveHHEIX K CKOJOBbIM Tpel\uHaM. Kak 2KUJbI, TAK M OpeKkuHH 
CIOXKeHbI TaBHbIM OOPa30M CKPbITOKPHCTAJIIMYeCKUM MeTAKOJIJIOWHbIM KBap- 
tem. B HeM B He3HaUHTeIbHOM KOJIMUeCTBe BCTpeyaeTCA MMPHT, MapKas3uT, pe- 
Ke apCeHONUpuT Hu MOJIMOZeHHT. 

Apruuiv3upoBaHHble Nopost OOpasyl0T BLOAb KBapileBbIX 2M UJI OKBAap- 
IOBAaHHEIX OpeKYHii OTOPOUKY MOMLHOCTHIO OT AeCATEIX JONEM MeTpa JO HECKOJIb- 
Kux MeTpos. Ilpu HamM4Hv MHOFOUMCJCHHEIX NapaiebHO WLYULAX HK oouaa 
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MOULHOCTb H3MeHEHHBIX MOpO HHOra OCTHTaeT MepBLIX COTCH METPOB. Ha ray 
OuHy MO Naqenuio 30HbI MpocsekuBatorca Ha 300, pexe Zo 500 M. 

IIpu aprusim3aluu rpaHuToB Yallle BCerO BO3HHKalOT OTOPOYKH, MMEIOUIME 
cuemyroulee cTpoeHve. Buellinve UX YaCTH CJIO*KeHbI XJIOPHTHSMPOBAHHbIMU F 
CepVILMTH3HPOBaHHbIMM rpaHuTaMu, OuM2Ke K %KuJe sasleraioT COOCTBeHHO ap: 
THJWJIMpOBaHHble Mopomp. 3a He cekyeT HHOra MpHMbIKaloulad HeMOCcper: 
CTBeEHHO K 2KMJIe MOJ30Ha HHTeCHCHBHOPO pa3sBuTHA THApocmoy. MecraMu Mex] 
3TOH MOZ30HOH HM KBapIleBOH 2KHJIOM PaSBUBaIOTCH CHJIbHO OKBaPIOBaHHBIe M0; 
poaut. 

XJIOpHTH3HpOBaHHble HM CePHUMTH3MpOBaHHEle TpaHHTbl |Mepudepwyeckux 
yacTeli OTOpoueK MpHoOperaloT cBeTsIO-3eleHy!IO OKpacky. TekcTypa MH cTpykK 
Typa rpaHuToB 3fecb coxpansieTcs. M3MeHeHHe BbIPaKaeTcA JIMWIb B HEKOTOPON 
3aMeLLCHHM OMOTHTA XJIOPHTOM, a IlarMOKJ1a3a CepHILHTOM. 

Co6cTBeHHO aprHJJIM3HpOBaHHble MOposbl, CJlaraloulMe CJIelyIouly!o MOA30- 
Hy, lpeTepneBaroT Oovbiiee u3MeHeHve. HMHTeHCHBHO pa3BHBaeTCA KaOJIMHH 
(uHOra JUKTHT), ClaraiollM TOHKOYELyuaTble, TOHKOBOJIOKHUCTbIe HIM 4ep 
BeoOpasHble arperaTe, Halleo samellaolune MiarnoKsas. CpaBHuTeJIbHC 
yacTO BCTpeuaeTCA MOHTMOPHJWIOHUT, OOpasy1OLHH TOHKOYeLIyHuaTble WIM BO 
JIOKHUCTbIe arperaTbl 3a CueT ONOTHTAa HM MwarMokiasa. 

Tuapocmogb, pa3sBuBaloljHeca B Oovjlee CHJIbHO H3MCHECHHBIX TpaHHTax, 
CilaraioT TOHKOUeLyH4aTble UW TOHKOBOJIOKHUCTHIe arperaTbl, 3aMeularoulve Ma- 
rHoka3 mWH60 OuoTuT. MHorga BMecTe Cc KaOJIMHUTOM OHM 3aMelllaloT KaJIHeBbIii) 
oweBow wmMar. 

Vnorga KaOJIMHUT H MOHTMOPHJJIOHUT OCOpasyIOT CMeCH, B KOTOPbIX B TOM 
WIM WHOM KOJIM¥eCTBe IIpucyTcTByeT rugzpocuogza. Kpome cmecel rJIMHHCTHIE 
MHHepabl BCTpevaloTCA B BUE MHHEPaJIOB CpOCTKOB (CMelIaHOCJIOHHbIX), JH 
KOTOPBIX 3JIeKTPOHOrpapuyecKHM aHaJIM3OM YCTAHOBJICHbI JBYX3TAKHbIe CJION,! 
OTHOCHAIIMecA K PHApocsOLaM WIM MOHTMOPHJIJIOHUTY. 

M3meHeHve XHMMYECKOrO COCcTaBa NOpod Mp apruwusalluud CBA3aHO Cc Hey 
IIPepbIBHbIM yaJIeHHeM KaTHOHHOM uacTH MHHepaos. IlpoucxoquT HHTeHCHB 
HbI BbIHOC FeO n NazO, Hekotoppili BbIHOC SiOz. Conepxxanne MgO u CaO cuta- 
60 KOJIeOJIeTCA B CBA3H C H€3HAYHTEJIbHbIM BbIHOCOM HJIM NpHBHOCOM ux. Kos 
gecTBO FeeOs HecKOJIbKO yBeaHuNBaeTca. KosmuyectBso AleOs octaetca B OOILeM 
MOCTOAHHBIM. KeO BbIHOCHTCA B HHYTOXKHOM KOJIMYECTBe, TaK KaK HCMOIb3yer- 
cH IPH OOpasoBaHuu CepHMTa HU FHApocsIoL, a B rpeH3eHH3HpOBaHHbIX rpa-i 
HHTaX BXOJHT B cocTaB ycTodyMBoro MycKoBHTa. Peskoe yBenuyenune He 
WM NOTepb Mp MpOKaJIMBaHHU CBAZaHO C YBeEJIMYeHHEM KOJIMUCCTBa MMHEepasos, 
coyepxKalluX B pa3JIM4HOH opme Bory. | 

OporoBukoBaHHble NecuaHHKH H aleBPOJIMTHI BMIpesenax 30H MHHepasmu3allun 
TakxKe NOMBeprawTcA WHTeHCHBHOM aprudiusaluu. BuoruT B HX 3aMellleH 
XJIOPHTOM, MOJIeBOM WaT — TOHKOYELIYHYaTbIM KaOJMHATOM H CKPbITOKPHCTaJl-y 
JMYECKUM KBaptleM. ToHKouellyituaTblit KaOMHHT 4YaCTO Nepexo_uT B ruspo- 
CJIO[bI — OeclkBeTHYIO, pexke CcBeTWIO-Oypyto. 

B rpanut-noppupax u sipy3supax pu aprusmsaiuu mpeumymecTBeHHO 
pasBuBaloTca ruApocmogzb. B kucubIxX s:ppby3HBax PaBHEIM O6pa3soM pasBuBaeT- 
CH MOHTMOPHJIVJIOHHT M KaouMHUT. B mMeTamopduyeckux OMOTHTOBbIX Hu OvOTHT-| 
aMPUOOJIOBHIX CJlaHlaX PasBHBalOTCH KaOJMHUT U PHAPOCMIOLL. 

PuApoTepMaJIbHBIM XapakTep aprusMsallMA MO_TBepxKaeTcA Mpuypouen- 
HOCTbIO aprHJIIM3MpOBaHHBIX TOpoq K 3aubOanyaM KBapUeBbIX MH KBAapIleBo- 
CYJIbPUTHbIX MPORKUIKOB, 3OHAJIbHBIM CTPOCHHeM OTOPOUeK H3MeHEHHBIX TO- 
POX, PasBUTHeM aprHJIIM3HPOBaHHbIX MOpO 3HadHTebHO HYXKE 30HbI OKYCJIe- 
HHA WM HaNMYHeM B 9TUX APH JVJIMSHPOBaHHbIX NMOpomax CKOMMeHH HeOKHCeH- 
HbIX CYJIb*UOB. 

IIpupoza ruqpoTepMasbubixX pacTBOpoB, OOycOBMBAIONINX aprusuusaluio, 
He BnowHe acHa. IIpeqnonaraetca, uO 3TH PaCTBOPbI UCXOMHO KucsBIe u cojep- 
*KaT Cepy, yruiekucmbI ras u xsop (*). B pesymbrate B3aumojgelicrBua c rpa- 
HATOWaMH OHM MpMoOperarorT weOuHO XapakrTep. JjanbHeliliemy 3HaquTeb- 
HOMY YBeJIMYeCHHIO UlesOYHOCTH CHOCOOcTByeT pa3slOmKeHHe KaueBoro Movie- 
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i umata. [locie BbIHOca 43 NOposbI BCeX WeMOUeH M WeIOUHDIX 3eMedb pac- 
Opbl BHOBb NpHvoOperaioT Kucuibii xapaktep. JI. C. Kopxxunckuli (!) ornocut 
ApOTepMaJIbHy!0 apruJIM3al\uio K MpoleccaM MocwemarmMaTuyeckoro Bblllle- 
HYHBaHHA, NPOABJAIONIMMCA B IIpHMOBepXHOCTHBIX yCJOBMAX; OH Moviaraer, 
0 «C NOHMKeHHEM TeMMepaTYPb! KUCJIbIe PaCTBOPLI, NPOM3BOMALLMe IpHKOH- 
KTOBOe BbIIIeadHBaHHe, CTAHOBATCA HelTPaJbHbIMH UM WeoUnDIMU». Ilo- 
eflHee B H3BeCTHOM Mepe OODACHHeT H3MeHEHHe B COCTAaBe IIMHUCTHIX MUMHe- 
JOB WU NOABJIGHHE B HENOCPeCTBEHHOM KOHTAKTe C KBaPIeBbIMM %KuUJaMU 60- 
€ MO3HUX NO BpeMeHM OOPasOBaHHA KBapPeBO-rHAPOCMOMUCTHIX Nopox. Cun- 
A aprHJWIAM3aluio CBA3AHHOM TaBHbIM OOpasoM C THAPOTePpMAaJbHbIMU PacTBO- 
MM, He IpHXOMMTCA HCKNO4aTb BOSMOXKHOM POJIM NOBEPXHOCTHBIX Box. Bnoa- 
BEPOATHO, YTO B OTMCJbHBIX CJLYYaAX apruMIM3alluA — CJeCTBHe COBOKyI- 
TO JCHCTBHA IOBCHHJIbHBIX BO], CMeLIMBaIOLNLMXCA C MoBepXHocTHEIMU. Bme- 
€ C TEM THIPOTepMAaJIbHO aprHJIJIM3MPOBaHHble NOpoOsbl B MpuMOBepXHOCTHBIX 
acTKax rullepreHHo MpeoOpas0BaHbl, CJIeICTBHeM 4erO ABJIAeTCA JasbHeliliee 
3BUTMe TIMHUCTHIX MMHeEPaJIOB H HeKOTOPOe Mpeocdpa3zoBaHue paHee oOpaso- 
BIUMXCH. 

B sakJNOUeHHE OCTAHOBHMCA Ha POJIM apruJiMsalluu B Mporecce opyneneHua. 
B CJIO*KHOM, Yallle MHOrocTayMHHOM Mpollecce opyeHeHuA aprususanua 
OABJIACTCA Ha PAHHHX CTaqHAX MMHepasu3salnu. Ona pa3sBuBaeTCA B 30HAaX 
€ULMHOBATOCTH Mopoy WO MOABJeHUA KBapUeBbIX X%KH UM COMpoBoxKjaeT 
wOouIee paHHve *KUJIbI Oe3pyAHOrO KBapila. 

| OrsowKenve riaBHOl Maccbl Py/HbIX MMHEpaJOB, Kak MpaBuJlo, CBAsaHO 
Goee NosqHAMA cTaqMAMM MuHepamusaltuu. Takum o6pasom, HasiMuve K 
OMeHTY PYyOOTJIOKeHHA APFHJIM3MPOBaHHbIX NMOpok BJMAeT Ha XapakTep 
| eles PYAHbIX MHHepaJos. 

Ilpeppamenve NoweBbIX WINaTOB HM OMOTHTA B MATKHE PJIMHUCTHIC MHHePp abl 
MBOMUT K pe3sKOMy H3MeHeHUIO (Pu3sNyeCKUX cBOHCcTB Nopoy. TlopozE mpuod- 
TalOT Pe€3KO HEOJHOPOMHEI MO cBOeH MJIOTHOCTH XapakTep 3a CueT HaIMUnA 
€\M MATKAX JIMHHCTHIX MMHepaJiOB 3epeH KBaplla M KasiMeBoro MoseBoro Lta- 
. Takve Mopoybl coBeplieHHO HHaye pearvpyloT Ha TeKTOHMYeCKHe HalIpsA- 
CHUA, UCM IIOTHbIC OMHOPOHbIe HEH3MeHEHHbIe Nopomp. Onn Jierye oyBep- 
FOTCA Pa3BaJIbILeBaHHIO, COMPOBOXalouleMycaA MepepaciipemeeHHeM TJIMHH- 
BIX MHHepasoB. MoxKHO CUHTATb, ITO YaCTb HAOMOMAIOULAXCA B Mpefesax 30H 
HKOMpOOJIeHHbIX OpeKYHH, B KOTOPbIX KBapl MH KaJIMeBbIi MoeBo WIMaT cJla- 
€T M@JIKHe OOJIOMOUKH, CILEMeHTHPOBaHHble TJIMHUCTLIM arperaToM, oOpas3o- 
Nacb 3a CUeT JPOONeHUA apruJJIM3HpOBaHHbIX Mopoy. BpwmestawuBanue Mo- 
J. Tp aprusiusalHu KMCJIbIMH THAPOTePMAJIbHbIMM PaCTBOPaMH MPHBOLUT 
3HAUMTeEJIbHOMY YBCJIMYCHHIO MOPHCTOCTH aPrHJIM3HpOBaHHbIX Mopox (Zo 
%). TlocneqHee B H3BeCTHOH Mepe olpeyeiaeT NyTH Oomee NosqHuX Nopmui 
AIPOTEPMAJIbHbIX PACTBOPOB HM HECOMHEHHO BJIMAeT Ha JOKAaJIM3allvI0 PyAHbIX 
MHepaJioB. 

Bosbulyt0 poulb B Mpollecce opyeHeHUA HIpaloT HM MMHepasorMyecKHe U3Me- 
eHUA NOpon Mp apruamusanun. Paspywienue OvoTuTa COMpoBoxaeTcA OCBO- 
OKMCHHEM 2*Kele3sa, KOTOPOe MpucoequHAeT K CeOe Cepy, HAXOJAMLyIOCA B pac- 
pope. STO BbISbIBAeT MOHMKeHHE KOHIEHTPalM Cepbl B PacTBOpe, YMeHbIlle- 
We OTHOWeHHA OOnIeH Cepbl K HOHAM CyJIbUAM3HPYIOWUXCA MeTAaJJIOB, ATO 
@COMHCHHO BJIMAeT Ha XapakTep pactipesetenua cybpuzos. CpaBunTesibHo 
eTKO MIPOABJeHa POb HOBOOOPas0BaHHl FIMHVCTHIX MHHEpaJOB Np OTOMKeHUU 
YAHEIX MuHepaoB. Tak, B paye clyuaeB pasBuTHe B CaOO{poOMeHHbIX ap- 
AJIMSHPpOBaHHbIX PpaHvTaX CKPbITOKPHCTasVIMYeCKOrO KBaplla, TaK Ke Kak 

PYAHBIX MMHEpaOB, Yallle MpOvCXOLUT B TVIMHHCTHIX MceBsomMopdo3sax Mo 
ONeBLIM WInatam. IIpu nepepacnpesenenuu B ApOOMeHHbIX Noposax PIMHMCTHIX 
WHepasioB UM Mp KOHIEHTpalluH WX B WeMeHTe B MOCJeMHEM COOTBETCTBEHHO 
OJlee MHTCHCHBHO pasBuBaoTcH pPyHble MuHepadH. Takum oOpa30M NoABuA- 
TCH PYbl, B KOTOPHIX HOBOOOpas0BaHUA cy buon, pasBuBIMecA Mo TvIM- 
UCTLIM MMHepasaM, IeMeHTHPY!OT PeJMKTHI Oolee yCTOHUMBLIX MHHEepaJIOB 
DAHUTOB. 
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B 30He oKucuIeHuA IJIMHHCTbIe MHHEP avIbl HHTCHCHBHO. M B HepByto ouep 
SaMelaJIMCb THJ[paTaMH OKHCJIOB *KeJle3a, COMPOBOKTaAeMbIX PAOM BTOPHYE 
PYHHbIX MUMHEPaJOB HJM KOHICHTPHPYIOWNNX HEKOTOPHIC PYAHbIC 3JJIEMeH' 


Beecow3ablii Hay 4HO-HCCeqoBaTebCKH it : Mocrynuso 
reOJIOrHuecKHii HHCTHTYT 1 IX 1998 


é 
UHMTHPOBAHHAA JIMTEPATYPA 


‘H.C. Kopxuuckuit, COopx. OcHosnple mpo6membl B yyeHHH o MarMaToreH 
PyAHbIX MecropoxfeHuax, M., 1953. * H.W. Haxkospuuk, B3an. Bcecowsu. MHHe} 
o6m., 86, B. 6 (1957). % T.S.Lovering, Quart. Colorado school mines, 45, Ne 1B (19 
*R. Sales, Ch. Meyer, Quart. Colorado school mines, 45, Ne 1B (1950). 5G 
Schwartz, Econ. Geol., 51, Ne 5 (1956). | 
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Hoxasayer Akagemun nayx CCCP 
1960. Tom 130, Ne 3 


TPEOAOTHA 


B. H. THXOHOB u [. B. YAHHILEB 


K BONMPOCY O CBA3AX MEKAY TEKTOHHUKOA KAMYUATKH 
HW PEJIBE®OM EE NOABOWHbIX CKJIOHOB 
(IT pedcmaeneno- axademuxom H. C. IMamcxum 31 VIII 1959) 


Kypuso-Kamuatckad fyra — 9T0 O6acTb HHTCHCHBHBIX COBPeMeHHBIX TeK- 
OHHYeECKUX JIBYHXKEHHH, BbICOKOM CeHCMMUHOCTH HW aKTMBHOrO BysKaHu3Ma. Ilo 
OBOKYMHOCTH TeOJIOrHYeCKUX ABJICHHH WM OCOGeHHOCTAM MopdbosiorMM MHOrHe 
BTOPbl PaCCMaTPHBaloT e€€ KaK COBPeCMCHHYIO TeOCHHKJIMHAJIbHy!O OOACTb, 
ak BOSMOXHbIM aHaJlOr TeOCHHKJIMHAJIbHbIM 30HAM FeOMOrMyecKrO Mpoltsoro 
*.°,9.14). Kypuso-KamuyatcKkaa yra BXOAUT B CHCTeMy OCTPOBHBIX Jlyr, OKait- 
{IAOULAX 3allaqHy!o OKpawHy Tuxoro oKeaHa M COCTABJIAIOIMX XapakTepHy1O 
COOCHHOCTL TMepeXOAHOM 30HEI MEXKLy OKeaHMYeCKOH OOMAaCTbIO UM MaTepHKaMu 
isuu u Asctpamuu. KamuatKa, oOpa3yrollad ceBepnyio MosoBuny Kypuao- 
KaMuaTcKol yru, oOmaqaerT, B OTIMUe OT 1OXKHOM MOMOBUHEI ITOM Ke ayru — 
pager KypwuibcKux OcTpoBoB, 3HadHTeIbHEIMH Pa3MepaMy MOsyOCTpOBHOH cy- 
IM, J\alOUleli BO3MOXKHOCTbh Ha3CMHbIX HCCEOBAHHH TeKTOHUKU. CBeyeHua O 
eKTOHUKe KamyaaTKH NpemcTaBJIAIOT B CBA3H C STHM HHTepec JIA MOHUMAaHUA Teo- 
jOrM4yecKOrO CTpOeHHA MH HCTOpHH pa3sBuTHA BceH Kypuwao-KamuatcKoH Ayru 
s WeJIOM, a TaKxKe IA pellleHHaA Ooee WIMPOKMX BOMpOCOB O TEKTOHHKe H Ha- 
PaBJIeCHHOCTH pa3BUTHA MepeXOHOH 30HbI M@KLY MATepHKOM HM OKeaHOM. 

UcceqoBaHua TeEKTOHHKH 1OKHOK yactu KamuatKn, NpoBemeHuple B 1956 — 
958 rr. Teonormueckum uncTutyTom AH CCCP, no3Bojmaiu BbIABHTb CyLLecT- 
OBaHHe J[BYX CTPYKTYPHBIX MaHoB: MOJOJOrO, CO34aHHOrO laBHbIM OOpa30M 
[BAXKCHHAMM B PaHHeYeTBEPTHYIHHIM WH COBPeMeHHbIM STAMbI reosOrMyecKOH HC- 
OpHu, H WpeBHero, CBOMCTBeHHOFO JOMe3030HCKOMY CKJIaqyaTOMy KOMiIJIeKcy 
OPO M B OCHOBHOM YHaCJIeqOBaHHOrO Tak2Ke Me3030HCKHM MH TPeTHUHBIM CKJay- 
aTbIMH Komisekcamu (1°). Kpymupie topmbl coppeMeHHoro pevbeca Kamuat- 
4 — Take, Kak Cpegquuupili u BocTounbili ropupie XpeOThl, rOpHble KPAXKU BBI- 
TyMaiouux B THxufi okean mMomyoctposos (IunyxcKoro, Kponoukoro u Kam- 
aTCKOro), pa3yemsouue 9TH XpeOTHI Aenpeccuu (Cpequnnan KamuatcKas 

BoctowHad, "pumMopeKad), a TakxKe Sallaqnad Jellpeccus, sewKallad BAOb 
oOepexkbaA OxoTcKoro MOPS, ABJIAIOTCA KPYNHbIMH COBPeMCHHBIMM CKJIay\KaMH, 
CIOKHCHHBIMH passoMamMu. CoBpeMeHHBIM XapakTep JepopMalluH STHX Kpym- 
BIX CKJIAOK BbIABJIAeTCA TO HaO/HOaeMbIM 3fecb u3rH6aM MOBepXHOCTeH BBI- 
aBHUBaHHA M JIABOBbIX MvlaTO Ha XpeOTaX, NO MOW[HOM AaKKYMYJIAWHU PbIXJIbIX 
TAOKEHHH B CHHKJIMHAIbHBIX MporvOax, MO pasBuTHIO B STUX MporMOax wWMH- 
OKUX HM HH3KMX PeYHbIX Teppac, BbICOTa KOTOPbIX Pe3KO BO3pacTaeT OMHOBPe- 
€HHO C YMeCHbIIeCHHeM WIMPHHbI pH MepeceyeHuw peKaMM aHTHKJIMHAJIbHBIX 
pe6Ttos. Popmpl MomOgoro cTpyKTYPHOFO MulaHa OPHeHTHPOBaHbI B OCHOBHOM 

CeBepo-CeBepO-BOCTOUHOM HalipaBJieHuu, COBNaad B CBOeM MpocTupaHHn Cc 06- 
MM TliaHom Kypuso-KamuatcKow fyrv, HU B YaCTHOCTH C HallpaBJIeEHHeM OCH 
ypuio- KamuatcKoro ,okeanuyeckoro *Ke100a. 

Cknayuatnie (opMbI A peBHero CTPYKTYPHOFO MiaHa, BbIABJICHHbIe B PesyJIb- 
aTe HOBeHIIMX MCCIeOBaHHM, HMeCIOT MePHAHOHAaJIbHOe HallpaBJIeHHe MNpocTu- 
JaHHH B CpeqHel uacru KamuaTKH HM Wro-BOCTOUHOE Ha lore NoOsMyOCTpoBa. IIpu 
TOM OPMbI MOMOZOrO CTPyKTYPHOFO MW1aHa OKa3bIBaIOTCA HAJIOMKCHHBIMH Ha 
bopMpl peBHero Mana, CyulecTBOBaBlero H pasBUBaBlleroca Ha MpOTAKCHHM 
\IMTebHOTO MepHoxa BpeMeHH, MpesiecTBoBaBero (POpMHpOBaHHlO Ha Kan- 
1aTKe CTPyYKT Kypuao-KamuatcKou fyru. : 

Desist ob ici S ttTO yactu Kypuso-KamyatcKou yri OblIM — BBITIOJI- 
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; 
Heub! MuctutyTom oKkeaHomorun AH CCCP B 1949—1955 rr. Stu ucCJ1eOBaH 
10 CYULeCTBY, BIePBbIe€ BLIABHJIM HCTHHHYIO KapTMHy pedibeta NOABOAHOK 4ac 
mMopdouioruyecKkoro Kommmekca Kypuuo-Kamyuatckoi jyru. Dalia OTKpbl 
Hev3BeCTHA paHee ceBepHas, colpsxeHHad c KamuaTKol, NonoBuna Ki 
puso-KamuatcKoro ray6oKoBoqHoro oKeaHYYecKoro xxe06a ("*,). BrepBi 
CTayl U3BeCTeH Ha OOJIbIIeM CBOeM MIPOTAKeHHH BHEWIHHM MOABOMHIN xped 
KypuabcKoli ocTpoBHOl TpAMbI, USBECTHEIM PaHee JIMIMb B CAMOM 10X%KHOH CBO 
yqacTH, Tye ero BeplIMHbI BbICTyMawoT Hal YPOBHeEM OKeaHa B BUle OCTPOB 
Mano KypuapcKoli rpagp (1). ]OxHoe mogpoqHoe oKoHYanue Kypuuo-Ka 
yaTCKOH JlyrH HaMeTHJIOCcb B SMOHCKOM MOpe B BHe USBECTHOH yxKe HM pak 
MOLBOAHOM BO3BLIMeHHOCTH Mato, Mocse Toro Kak ObIWIM HcCceqOBaHb! OOF 
aylollwe ee XpeOTE! H HX MOpWosorMyeckue CBA3H C OCTpoOBOM XoKkKalio ( 
BuaroyapsA OTKPbITHIO HM HCCeOBaHHIO BCeX STHX KPyMHbIX MOpM NOABOTHO 
pembeda BHIABHJICA OOMLMH Mopdouoruyueckui Mian Kypuso-KamuatcKon Ay 
B IeJIOM, MpoTaruBatoulelica u3 SAnoncKoro Mops B OxotcKoe vu Bepuuroso, 
MOABOMHOM BO3BbILeHHOCTH SMaTo JO OsnoTopcKoro 3aJIMBa. 

Hapsany c TakKuMM KpyiHbIMu (bopMaMH pevibecba, KaK yKa3aHHble BbIlle Tc 
BOJHbIe XpeOTLI HW x*eIOO, B Mpememax No_BoAHOM uactH Kypuso-Kamuatck} 
YPM Oblsiu OOHApyKeHb! (POPMbI pesbedba MeHbINAX PasMePOB, IPHGeM OPHeH 
PpOBKa HX OKa3aslacb OTMMUAIOUelCA OT CeBepO-BOCTOUHOM, XapakTepHou J 
o6ujero Mviana zyru. Ha BocTouHoM MoxBosHOM cKIOHe KamuaTKku Onlin oOnat 
*KeHbI TOPHbIE XpeOTHI, OTXOAAULUe OT NosyocTpoBoB KponouKoro nu Kamyé 
CKOrO B MePHJHOHAJIbHOM HU OT TosyoctTpoBa IlunyucKoro B 10ro-BOCTOUH 
Hampapmenuax (°,’,1). Puy6okue NomBosHble JOJMHbI ObIIH OOHAPy2KeHbI 
3TOM 2Ke CKJIOHE B Tipefsemax BaOUUXCA B Cylly 3amMBOB. CylecTBeHHBIe ¢ 
KJIOH€HHA OT CeBEPO-BOCTOUHOM OPMeHTHPOBKU OblIM OOHAPy2KeHbl JIA 3BeCHE 
BHelUHero MOABOAHOrO xpeOTa KypuuibcKou rpsappl. B patione KypnuibcKux o¢ 
POBOB OblIM OOHAPYy2XKeCHbI H UCCJIeEAOBaHbl MHOPOUMCJICHHbIe MOABOAHbIC BY JIE 
HbI. Oka3asiocb, UTO 3TH BYJIKaHbl PpyNMApy!loTCcA B COoueTaHHH C HeKOTOPBI 
Ha BOJHbIMA ByJKaHamMu KypuJibcKoH rpxAbl B JIMHeHHbIC PALI, OPVeHTHT 
BaHHble B 1Oro-IOrO-BOCTOUHOM HalipaBuennn (?,1%). Takum o6pa30M, HaMeTHJIC 
CYyULeCTBOBaHHe B Mpefsentax Kypuuo-KamuarcKon yru AByX Mopdosiornueck 
IllaHOB: PlaBHOrO, CBOHCTBeHHOrO Jlyre B WeJIOM, OPHCHTHPOBAaHHO"O B CeBef 
BOCTOYUHOM HallpaBJIeHHH, HM MOMYHHEHHOrO, OPHeEHTHPOBAaHHOrO B_ IOFO-BOCT( 
HOM HM OJIM3KOM K Me€pHMOHAJIbHOMY HallpaBJIeHHAX. 

HcceqoBpaHua JOHHbIX OTJIOXKeHHH MW KOPCHHEIX NOpox NOABOAHOK ac} 
Kypuuio-Kamuatckoi tyr NO3BOJIMIM BbIABUTb XapaKTePHbIM TeOCHHKJIMHAal 
HbIM pe%KHM COBPeMeHHOFO OCayKOHaKoieHuA (7). JIMHeHHO BBITAHYTHIe 30) 
MHTeHCMBHOFO HaKOIMJIeHHA OCAOUHIX TOJI, MHOFOKpaTHO YepelyIOTCA 3ye 
C JIMH€HHbIMH 3OHAMH PasMbIBa KOPeHHbIX Nopog. J] ocamouwnoro MaTepua 
CBOHCTBeHHO BbICOKOe COep2KaHHe BYJIKAHOreHHbIX KOMMOHeHTOB. Ha mopBC 
HBIX CKJIOHAX PA3BHBAalOTCA OMOJ3HH HM CYCNe€H3HOHHbIe MOTOKH. 

IIpu comocraBuieHuH HOBeHIIMX TeOOrMYeCKHX KapT, TEKTOHHYeCKUX CX 
vu OaTuMeTpuyecknx KapT Kypuuio-Kamyatckoli yr oOpamaer Ha CeO BHUN 
Hue COBMaeHve CTPYKTYPHbIX HW MOpdouorMyecKHX WwiaHoB (puc. 1). Enuuet 
MOJIOMOrO CTPyYKTYPHOro Mana u OOmero MOpdosoruyecKoro Mana AyrM BI 
JIOM ABJIAETCA OCOOCHHO APKUM MH OOHAPy2KUBAeT CaMyIO TeCHY1O CBA3b Mopd 
JIOrHYeCKOrO KOMIIIeKCa yr C ee YETBEPTHYHOM H HOBeLIUIel TeEKTOHHKOM. F 
pay C 9THM MpencTaBlAeTCA OYeBYAHOM CBA3b (OPM NoyBoAHOrO pesbed 
OPHCHTHPOBaHHbIX B 1OFO-BOCTOUHOM HM MePpHAHOHAIbHOM HallpaBJeHuAX, | 
CTpyKTypaMH JpeBHero CTpyKTypHoro NuiaHa KamuatTku. Han6onee uerKo 7 
Koe COBNasenue OOHAPYKUBAeTCA Ha BOCTOUHOM ToGepexbe Kamuatku oT Ar 
4HHCKOH ryOpi 20 M. Kponouxoro. }OxkHad OKOHEYHOCTh KpymHo CrenmaHoBcK 
aHTUKJIMHAJIM MePpHAMOHaJIbHOrO MpocTHpaHHA, OOpas0BaHHOH MasleosolicKul 
M Me€3030HCKMMH OTIO*KeHHAMM CpeyuHHoro xpeOTa (Gaccelin p. CrenaHoBos 
Omu3 noOepexba Tuxoro oKeaHa OTKJIOHAeTCA HECKOMbKO K BocTOKy. Ions 
HOE MpOMOJMKeEHHE €€ MOMKHO MpeslOsaraTb B WIMPOKOM BBICTyMe TMOBOAHC 
cksiona KamuaTKu, OMHaKO YeTKO BEIPAKeHHOFO NOABOAHOFO xpeOTa 3flecb H 


604 


: 


aHTHKJIMHAJIb, M10-BUMMOMY, MorpyxKaerca uM usruOaerca K Ory, BHOBb IIpH- 
peTad MepHHoHabHoe HallpaBuienue. Ouenb uerKoe NOABOLHOe TposoumKe- 
€ CHHKIMHatM HayukuucKoro mporu6a MOxKHO BUeTb B KPyNHOH No_BO,HOK 
WIMHe, CIlyCKaioueHica BHU3 MO CKOHy Ha rulyOunEt AO 4000 m. Tananpcxas, 
THKJIMHAaIb, OOPa30BaHHad Maeo30lcKuMH HM Me3030licKUMU OTJIOMKCHUAMH, 


160° 165° 
60° 


50° 


45° 
165° 


160° 


Puc. 1. Cxema TekTtouuku romuol uacTH Kamuatku wu penbetba ee 

TIOMBOMHBIX CKJIOHOB. / — AaHTHKJIMHAIM MpeBHero CTpykTypHoro 

Tiana (a — ycranopmenuple, 6 — Mpesnouaraemble); 2 — cuHKau- 

Haq [peBHero cTpykTypHoro MuiaHa (@— ycTaHOBseHHbIe, 6 — 

Iipeqmomaraemple); 3 — YeTBePpTHUHbIe BYJIKAaHbI; 4— pa3JIOMBI co- 

BPeMeHHOPO CTpyKTypHoro Mana; 5 — pa3OMbI ApeBuero cTpyK- 
TYpHoro Mana 


IXOMT K Oepery oKeaHa ceBepuHee r. IlerponaBoBcKa B paiione Moc. Xasax- 
Ipka. IloqBoqHHIM MpoxomKeHueM STON CTPyKTYPHI, 3aTyXatouleli HeameKO OT 
pera, CyKUT HeOOMbUIOM MOLBOLHEIM xXpeOeT MepuAMOHabHOrO MpoctTupa- 
in. KopsakcKo-ABauHHCKu pA BYJIKaHOB, BLITAHYTHIM BLOsb CeBepo-BOCTOU- 
oO Kpbiia [aHaibcKOH aHTHKIMHAaIH, MOET ObITb MposomKeH Ha TOD BOLHOM 
OHE JBYMA KPYUHbIMH MOLBOAHbIMM TOPaMM OKPYIJIbIX OWePTAHH, MO-BH- 
IMOMy TaKxKe ByJIKaHaMu. ‘ 4 
XOpowlo MpocwexKuBaeTCA MOM BOLO B Bue WIMpOKOH NOABOHOM TOMEI 
ylaHOBCKHH Mporu6. Oco6esHo ApKO BbIsedAeTCA B MOMBOAHOM pesmbepe 
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2 
npogosKenue IunyHcKoH aHTHKJMHAaJN, CJIOMCHHOH Me3030HCKUM OCaJOUHbI 
KOMIWICKCOM. STO MposouoKeHve — NOABOLHEIM xpeOeT Iatckoro — oTxojn' 
or M. [utmynckoro B Wwro-BOCTOUHOM HallpaBJIeHHM UM MpocsemuBaeTcA MO rily 
OuH NopagKa 2000 m. B Kpononkom 3a/1MBe B BUe MOLBOAHbIX XPeOTOB Mpocse 
*KUBAIOTCA MPOMOWKeHUA AHTHKJMHAbHOM CTpyKTypbl xpeOTa TyMpoK, OKOH 
yaHue CHHKIMHalbHOrO IlanancKkoro mporv6a, a Take TrouleBcKOM CHHKJIA 
wan. AHTHKIMHaIb rop Kponomkoro MbICa MpofosKaeTca Mo BOsOH B BAA 
6ombilioro xpe6Ta MepHAMOHAbHOrO MpocTupaHHa. 

Vutepecuol oOuleH uepTol MouTH BCeX yMOMMHAeMbIX 3feCb CTPyKTyp HM Ui) 
MopoulorMyecKUuX MpososoKeHHH Ha NOLBOAHOM CKJIOHe KamuaTKM ABJIAeTC! 
BOMHOM u3sru6 OCH: OT MepHAMOHAbHOrO K 10FO-BOCTOUHOMY MpocTupaHub} 
B 30He BOCTOUHOrO Nobepexba KamuaTKH WH BHOBb K MepHJHOHaJIbHOMy MpocTHf 
paHHio B 30He MoyBosHOro cKsoHa. Ilockombky B CTpyKTypax ApeBHero Man} 
Ob OOHAPYXKeHbI HEKOTOPHIe INPH3HaKM BeEPOATHOFO FOPH3OHTAJIbHOrO CABUra} 
TO BO3MOX%KHO, 4TO TaKOH U3TH6 MOXKHO OObACHATH TakK*Ke Kak CJeACTBHe KpyT 
HOO FOpH30HTa/IbHOrO cyBura. CmeleHve cylin KamuaTKH 20J2KHO OpIJIO ObIT) 
Ip 3TOM HallpaBJeHo K loro-3anafy, Tora KaK MOABOZHOrO CKJIOHa — K Cé) 
BepO-BOCTOKy. 

CylecTBOBaHHe B COBPeMeHHOM TIOABOHOM peJbede MposoKeHHKM CTPyK 
TYPHbIX POpM ApeBHero MylaHa TEKTOHUKUH KamuaTKy, BbIpaKeHHbIX B Ha3CMHO! 
pembetbe He CTOJIb YCTKO, MOXKHO OObACHHTS TEM, YTO B MOZBOMHEIX YCOBUA: 
mpeoOpasoBaHHve MepBuyHOrO TeKTOHMYeCKOrO pedbeta 9K3OreHHbIMA Mpoec 
CaMH IIpoTeKaJio MeHee OBICTPbIMH TeMIaMH. } 

B csoe spema A. H. 3apapuukum Opiio OOpauleHO BHAMaHHe Ha CyUeCcTBC 
BaHHe JIMHeHHbIX PALOB, OObEAMHAIOMIMX ByKaHbI KamuaTKH WM CBA3bIBaBIIMX, 
CA MM C CYyILeCTBOBaHHeM TEKTOHHYeCKHX pa3viomoB (*). Celtuac ycTaHoOBseHC 
YTO STH PAbI MIpHypoueHbl, KaK MpaBuJO, K 30HaM PaCTAKeHHM Ha KPbIVJIbA: 
aHTUKJIMHaseli ApeBHero crpyKTypHoro mmana (2°), Moxuo BBICKa3aTb peptic 
JIOKEHHE, ITO BLIABJICHHbIe B palione KypusbcKOH OCTPpOBHOM rpADbI WMHeM HB, 
PAbI MOABOAHEIX WM HABOHbIX BYJIKAHOB, PpaHee CBASLIBABLIMeECA TaKKe C 3C 
HaMH pa3JioMosB (*), IpHypoueHbl MOLCOHBIM OOpas0M K KPbIJIbAM aHTUKJMHaIe: 
APpeBHUX CTPyKTyPHBIX sTaxKeli. BosmoxKHO, YTO OcoObeHHOCTU Mopdosorun xpe€| 
TOB KypusibcKoH rpAbl, 3aksOUaIOWMecA B CYyWIeECTBOBaHuM Ty6oKux Mone 
PpeYHbIX MpornOon, OTPaxarioT JeTaM A peBHero CTPyKTypHOrO Mana NpuMepH 
TeX Ke IpocTupaHnu, Kak HW Ha KamuatKe. OTcyTcTBue CBeeHHH MO TEKTOHUK 
cy KypysibcKkux OCTpOBOB, CTOJb %Ke MOAPOOHIX, KaK JIA KamuaTKu, MOK. 
ele 3aTPyMHAeT ollpesesweHHoe pellieHve 9TOFO Borpoca. 

BecbMa BepOATHO, 4TO HaGsOMarouleecn Ha KamuaTke — Kak Ha Cyllle, T 
WM B MOABOAHOH yacTH — coyeTaHHe JpeBHerO HU MOJOMOFO CTPYKTYPHbIX Nano} 
Pa3JIMUHbIX NO MpocTHpaHHAM, XapakTepHO JIA BceH Kypuso-KamuatcKkol 2 
ru B wesom. MoxuHo npeqiosaraTh TakxKe, YTO TaKOe MepeKpbITHe MOJIOLBT 
CTPYKTYPHBIM NlaHOM OCTPOBHbIX YI ApeBHerO CTPyKTypHOrO Nana — AL 
JeHHe, OTPaKaroulee MHIpallMl0 OCTPOBHEIX Ayr B Mpollecce pasBuTHA Mepexoy 
HOH 30HBI, 


) 


TeonorHuecKHii HHCTUTYT Iloetynusi0 
Axkaylemuu HaykK CCCP 20 VIII 1959 
VMuctutyT oKeaHOJOrHu 
Axkajemuu HayK CCCP 
UMTHMPOBAHHAA JIMTEPALYPA 

ly]. J. Bespyxkos, T. B. Yauunes, JAH, 91, Ne 2 (1953). TI. JI. Bes 
py kos, Tp. Wucr. okeanon. AH CCCP. B. 12 (1955). 3 Tl. JI. BespyxKos, B. ®. Kz 
HaeB H Mp., Tp. 1a6. syikanonoruam AH CCCP, s. 13, 1958. 4A. Il. 3apapunmKkut 
Kamuatcxul cOopxH., Ne 1, W3q. AH CCCP, 1940. 5A. Tl. 3apapuuKkni, Becrt 
AH CCCP, Ne 6 (1952). ° H. JI. 3enKeBu4, Has. AH CCCP, cep. reorp., Ne 5 (1959 
7B. ©. Kanaes, Tp. Muct. oxeanon. AH CCCP, 36 (1959). ® M. Kaa, Teocunxap 
Hawa CepepHolt Amepuxu, WJI, 1955. °® A. B. Hanbun, JAH, 116, Ne3 (1957). 1° BLY 
Tuxouos, JAH, 127, Ne 1 (1959). 4. B. Yauuues, Tp. Uucr. oxeanon. Al 
CCCP (1955). 12. “IT. B. Yqguuuwes, Bartumerpaueckan kapta Bocrouxoi KamuaTKp 
Atac KapT oKeaHorpadHyecKHX JaHHbIX MPOMBICAOBbIX palioHos Bepuurosa 4 OxotTcKoro Mope? 
1955. 81T. 6B. Yquuues, Tp. Uucr. oxeanon. AH CCCP 22,(1957). 14 H.C. Ia1 
c ku, Has. AH CCCP, cep. reon., Ne 4 (1946). 
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is Aoxnanqe Akapwemun nayx CCCP 
1960. Tom 130, Ne 3 


LEOMOrHA 


B. Pr. XAJIBIMBAJDKA 


OTJIOKEHWA BAUIKHPCKOFO APYCA WEHTPAJIBHbIX 
HM CEBEPHbIX PAMOHOB TATAPHH 


(ITpedcmaenexo axademuxom J. B. Haauekunoim 12 1X 1959) 


Ha Tepputopuu Tatapuu oTmoxenua Oallikupckoro spyca mpescTaBuexbl 
ekO HE C OJMHAKOBOH NoHOTOK. HavOoulee NouHbIe HX pa3pe3bl BCKPBITHI 
jaione Kykmopa u Capaiiion, a TakxKe 1oxKHee rpanul, Tatapun, B Mesexec- 
B WeHTpaJIbHbIX patoHax pecilyOJIMKM MOWHOCTb UX HeBeNKa, Hy 3allaqHBix 
‘HM, OalKUPCKHe OTIOMKeHUA BbIMazaroT u3 paspesa. Han6osee NMOHEIM AB- 
TCA KyKMopcKH pa3pe3, re MOWLHOCTh OTIOKeHHH OaliKupcKoro sapyca 
M. B HeM BbIJeIAIOTCA TPH TOPH30HTAa, OXAPaKTePH30BaHHbIe pasJIMUHbIMH 
MeKCaMu ayHbl HW OTJeNeHHBIE APyr OT Apyra cueqamu pa3zmpiBa. Onu 
‘YT ObITb Mo *bayHe CONMOCTAaBJeHbI C CEBEPOKEJIbTMeHCKMMH, TepMCKHMH U4 
\XHeOALIKUPCKUMH CJIOAMH. 

OTOx*KeHHA CEBEPOKEJIbTMEHCKUX COEB 3aeralOoT Ha Pa3MbITOH MOBepXHO- 
: MpOTBHHCKOrO FOpH30HTA CO CTpaTHrpaduyecKHM HeCOrmacueM, MpoOABJIALO- 
MCHA B BbINaeHHu U3 paspe3a KpaCHOMOJAHCKHX Coes. IlepeppiB B ocayKo- 
KOMJICHHH MpoculexKuBaeTCA NO pe3sKOH CMeHe JIHMTOMOrHu NOpo_u NO HepoB- 
H, 3aKapCTOBaHHOH MOBepXHOCTH IPpOTBHHCKHX JOJIOMUTOB. CyIO%KeHbI CeBe- 
X@JIbBTMeHCK He CJIOH H3BECTHAKAMN, CBETJIO- H pPO3O0BAaTO-CepbIMU, MepeKpuctau- 
BOBaHHbIMH, HeCYU[MMM CJIebl OpraHOreHHO-OOOMOUHOM cCTpyKTypbl. Onn 
IMYaIOTCA OT HWKEeNeKAUUX NMopok Maslow cTeneHbio osJomMuTH3alNH. B 
DOMaX CEBEPOKeJIbTMEHCKUX CJIOeB BCTPeyeHbI CJleqyloulMe copamuHHdepyl: 
pudostaffella antiqua (Dutk.), Bradyina cribrostomata Raus. et Reitl., 
haediscus timanicus Reitl., Archaediscus sp., Textularia sp., Eostaffel- 
isp. OcTaTKku paKOBHH XOPHCTHTOB B HHX BCTpeyeHbI He Opi. MoujHoctb or- 
€HUM CeBepOKeJIbTMeHCKHX CuoeB 14 m. Kpome Kykmopa onm OplvIM BCTpe- 
bl TObKO B palione Capaiinos, a Ha OCTabHOM TeppuTopuu TaTapuu oTcyT- 
yior. 

Ilepmckue ciov B palione Kykmopa vu CapaiioB 3aseraioT Ha pasMbITOM Mo- 
)DXHOCTH CeBePOKeJIbTMeHCKUX csoeB. Ha octambHol TeppuTopuu Tarapun 
3asleraioT CO CTpaTurpadvyecKuM HeCOriacHeM Ha Moposax MpoTBUAHCKOrO 
DM3OHTa. 30Ha HavOOIbUIMX MOULHOCTeH OTIOKeHHH MepMCKUX C0eEB MIpo- 
mutT oT Memexecca K paliony KyKmopa (B Mesexecce 26 m, B KyKmope 18 ). 
JHOCTbIO OTCYTCTBY!OT OHH Ha CeBepo-3allaye TaTapuu, B palione Kpacnos- 
— Kasaxnapa — Tat-Asenesx. Cioxeubl Mepmckve culo“ B patione Kyk- 
Da U3BECTHAKAMH OpraHOreHHO-OOJIOMOUHBIMU C NpOCJOAMH MUKPO3ePHHCTHIX 
BECTHAKOB. Vi3BecTHAKH CBeTJIO-Cepble HM 2KeJITOBAaTO-Cepble, HHOra cabo 
DEKPUCTAIM3OBaHHbIe, CTHJIOJMTHSHPOBaHHble, C MpOMa3KaMH NO MJIOCKO- 
HM CTYJIOMTH3aLLMM 3eIeHOBAaTO-cepol rIMHEI. B HUX OMpeyetena ciezyroulaa 
yHa: Pseudostaffella antiqua (Dutk.), Ps. varsonofievi Raus., Millerella 
umbilicata Kir., Bradyina cribrostomata Raus. et Reitl., Parastaffella 
delleri (Ozawa), Archaediscus ex gr. baschkiricus Reitl., A. pseudomoelleri 
itl, A. cf. variabilis Reitl., A. carreriformis Reitl., Climacammina inperta 
itl., Schubertella sp. B wenTpasbHOM yacTH paccMaTpuMBaeMol TeppHTOpHH, 
Palione Co6onexoso — DesqopoBKa — bysgpipb, Ae MOMHOCTH MepMCKHX 
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Mig 

cmoeB yMeHbiliaoTca yo 10—13 M, OHM CJIOX*KeHbI 3aPHMCOBaHHbIMH H3BeECTHAK 
MM, B OCHOBHOM CXO{HbIMH C KyKMOpcKHM paspe3om. 

BepxueOatikupcKue Clow 3asleraioT Ha OT/IO%KeHUAX MepMCKHX CJIOEB 6 
BHUMBIX Ce4OB MepepplBa, JHIb B HeKOTOpEIX paspesax (cKBaxKuHEI NeNe 
u 7 B paiione KyKmopa) B MogoliBe BepxHeOallKUpCKUX CJ10eB ObIIM BCTpedeH 
rabKH KapOoHaTHBIX HOpok W MpocoM sesenoBaTo-cepoH rimubl. B palo} 
Kykmopa MOULHOCTb BepXHeOalIKMpCKUX C0eB JocTuraeT 18 m. Cmox*KeHbI OF 
M3BeCTHAK@MM, CBeTJIO-CepbIMM, OpfaHOreHHO-OOJIOMOUHbIMH, C OT/EJIbHBIN 
IIpOCJIOAMH MUKPO3EPHHCTbIX M3BeC 
HAKOB. B BepXHeOalIKMpCKHX CJOS 
KykMmopckKoro pa3pe3a_ oflpesesel 
cbayna: Pseudostaffella _ gorsk’ 
(Dutk.), Ps. ex gr . antiqua(Dutk, 
Bradyina ex gr. cribrostomata Rat 
et Reitl., Ozawainella pararhomb 
idalis Kir., Aljutovella subaljut} 
vica Reitl., Parafusulinella sf 
Endothyra sp., Archaediscus tim 
nicus Reitl., A. — postrugos} 
Reitl., A. ex gr. baschkiricus Rei‘ 

Ha cepepo-3anane Tatapuu, | 

Puc. 1. Kapta mouuocteli ormoxenui Oam- CKBaxkuHaX Ka3akjapcKoH, Kpé| 
KMUpCKOrO DT Coe ee ikl HOBCKOH u Tat-A3enelickol pa3e| 
I epee tte ts a QOUHBIX  Tvlomanelt,  OTMOXKeHI} 
BepXHeOalIKHpCKUX COeB 3aslerar) 

Ha Pa3MbITOM MOBepXHOCTH CepllyxXOBCKHX OCaKOB. J 

Takum oOpa3om, Ha ceBepo-3alane TaTapuu oTcyTCTByIOT ocaqKu MpoTBy| 
CKOrO TOPH30HTA, KPaCHOMOJAHCKUX, CEBEPOKEJIbTMEHCKHX HM MepMcKux coe} 
Mcxoaa u3 Toro, uTO Ha TeppuTopHu ) 
TaTapuu Ha rpaHa MepMcKoro u 
BepXHeOallIKHpCKHX CJIOCB He Ha- 
OmOfaeTCA CJIEOB Pa3MbIBa, MO2KHO 
lipeqmosaraTb, ¥TO Ha cCeBepo-3alla- 
me Tatapuu B Teyenve Oombuiei 
yacTH OallkupcKoro BeKa cyllecT- 
BOBaJIM KOHTHHEHTAJIbHbIe YCJIOBUA, 
BbIZBaBIUMe Pa3MbIB OTJIOMKeHHU IIpo- 
TBHHCKOrO TOpv30HTa MW _ Bpillaje- 
HWe 3 paspesa OoubUleH uacTu Oalll- 
KMPCKHX OTJOKeHHH. Bepxueda- 
KupcKue CJIOH B patoHe Kasakmapa . 
CJIOKEHbI W3BECTHAKAMM, CBETIO-ce- Puc. 2. Kapta pacnpocrpanenua ormoxen} 


PbIMM M OypO-KpacHbIMH, yuacTKaMu, OallikupcKoro apyca. /— rpanmmr TACCH 
MepeXOLAWMMH B OpeKYMH HM KOHTJIO- is see wh mace ee ame | 

,4— HeOalikupcKue cad} 
mepaT. MouiHocTb uxX B paspe3ax 5 BepXHAA Nauka BepxXHeOallKupcK§ 
Ka3akslapa u KpacHoBKu 6—10 M. canoes, 6—rpanuma pacnpoctpanenua if 
B ILCHTP aJIbHOU wacTu Tatapuu MOLI- BePOKeJIbTMCHCKHX COeB, 7 — TO #xe nmept} 


HOCTh BepXHeOallKUpcKux  cyloen KNX oes mig pee oe a tes 9 
apuderca pesKo yMeHbIen Holt B CHULy BepxHeH Mauku Bep X HeOallkKHPCKHX CIC) 
pasMpiBa (B cKBaxkuHe UepeminiancKon 
nouawu 3 M; B ckBaxkunHe Ne |, B paiione Co6oneKozo, 3,5 M) uT. 2. JIntout 
THYeCKH BepXHeOalIKupcKue COM WeHTPabHO uactu TaTapun oueHb cxom) 
C OTMOXKCHNAMH, PasBUTLIMM Ha KykKMopcKo Momjaqu. Croxenbl OHM CepEhh 
A %KeJITOBATO-CepbIMH OpraHOreHHO-OOJIOMOUHBIMM HM MUKpO3epHHCTEIMH M3Ih 
CTHAKAaMH. Sa Mpeelamu 1oxKHOH Tpanuubt Tarapuu, B patione Memexecc| 
C. B. Cemuxatosof, JI. M. Enuunot u VW. VW. Danmarcxoti onucay TIOJIHI | 
pa3pe3 BepXHeH YacTH OakUIMpcKoro aApyca. Smecb MMH BEI_eMAeTCA WBE NauKe 
OXapaKTeEPH30BaHHble H€CKOJIbKO Pa3JIMGHbIMA KOMIIJIeKcaMu (ayHEl, mpHal 
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iyHa BepXHelt NaukM XapaKTepHa JIA CaMBIX BepXoB OallIKupcKoro spyca. 

Hel OTMedeHO MepBoe MOABeHHe Npoby3yIMHe, AMbIOTOBEI MU Bepes. 
cxoa u3 9TorO, C. B. Cemuxarona, JI. M. Enuua u VW. VW. JlanmartcKas cun- 
OT, UTO B Menexkecce He HaOOMaeTCA MepepHiBa MEXxKLy OallikKupCKUMH UH Be- 
CKUMH OTIO*KeHuAMH (?). 

Ha tTepputopuu Tatapuu BepxXuaa Nayka BepxHeOauIKUpCKHX COeB TOBCe- 
SCTHO OTCYTCTByeT, H Ha PpaHH BepeHCKUX HW OalKAPCKHX OTJOMKeHNH UMeWTCA 
leMbI pasmMbiBpa. OtcyTcTBuve MocsemHero B MeseKkeccKkoli CKBaxKUHE CBHeTeUIb- 
‘ByeT O HMeBIIeHCA B KOHWe OalIKUpCKOrO BeKa TeHJeHILMM STOO paona K Mo- 
yyxKeHuio. Mf ecm Bea TeppuTopua Tatapwu 8 3TO BpeMs MpesctaBaana cobon 
july, TO B patione Mewekecca cymlecTBOBasIM MOpCKHe yCAOBMA VM HakalliuBa- 
ACb OPpraHOreHHble H3BeCTHAKU C OoraTbIM KOMIMeKcoM dbopamuHudep, Mepe- 
HbIM K BepetcKoMy. B cBa3u C 9THM OOO HHTepec NpescTaBsAeT Mosoca 
IKPAWLCHHbIX MOULHOCTeH BepXHeOalIKUPCKHX CIOeEB, MpOXOMAMLad HeCKOJIbKO 
sBepHee p. Kamp u B palione By appa MoBOpaunBalolad Ha 1Fo-10ro-BOCTOK. 
IpUKaMCKOH 4acTH 9TA MosIoca MpHypouena K CapalsIMHCKOH Jempeccun, 10%*K- 

€ oHa MpoxoguT vepes Hoso-M6paitkuno, Uepemulan 4 yXoguT B 30HY MOVIHbIX 
aspesoB BepXHeOalIKUpCKHX CJI0eB B palione Mevexkecca. 
| 


KasaHcKuli rocyJapcTBeHHbIli yHMBepCHTer Tocrynusto 
uM. B WV. Yapsuospa-Jlenuua 2 IX 1959 


LWATHMPOBAHHAA JIMTEPATYPA 
1c. B. CemMuxaToBa, JieMS Ear Ha Ho saps, JAI 118, Ne 2 (1958). 


B.M.Tlosuep, T.W. Kupuna u gp., Boaro-Ypaapckaa HedtenocHan o6sactb, 
aMeCHHOYrovIbHEIe oTmoxeHHA, M., 1957. 
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Jloxaagm Axkagemun nayk CCCP 
1960. Tom 130, Ne 3 


MHHEPAJOTSL 


an 


H. 10. HKOPHHKOBA 


KPMCTAJIJIMU3ALUA MATHETHTA HW OBPASOBAHHE 
YIJIEBOJOPOJOB B CVCTEME CaC0O;—NaCl—H,O0—Fe 
MPH BbiICOKHX TEMMEPATYPAX MW JABJIEHWAX 


(II pedcmaeaeno akademuxom A. B. Ily6nuxoeoim 22 VII 1959) 


OKCNEPHMeHTAJIbHbIe HCCJICOBAHUA MOKAa3bIBalOT, YTO NP BbICOKUX TeM) 
paTypax uM JaBseHuAX XJIOPHAbl NOABepraroTcA ruApOMMsy H CTaHOBATCA CH. 
HbIMM pacTBopuTetamu (*). OTO CBOHCTBO XJIOPHOB NO3BO/IAeT IPMMeHATH | 
IIpH CHHTe3e TPyHOPaCTBOPHMBIX COeEMHHEHHU, HallpHMep KapOonaTOB uM Cy. 
cugos. B HacTosel craTbe Mbl IPMBOLMM pesyJIbTaTbI UCCIEHOBaHUuA yCJIO 
KPHCTaIM3allwu MarHeTHTa, KOTOpad MpoxoquT 
BbICOKUX TeMIepaTypax H aBJIeHHAX B pacTBopax Ni 
WU CONpOnoxaeTca Nepekpuctatnuszanueh CaCOs. STH * 
3YJIbTaTb! JlaloT MWpemcTaBseHve O peakUMAX, Mpoxo) 
mux B cucteme CaCO, — NaCl —H,O — Fe. 

B ofivcbiBaeMbiX 9KCNePHMeHTaX peakTOpaMuU Cj 
KUM CTAIbHbIe WMIMHIpMueckwe aABTOKJIAaBbl H3 1 
p2kaBeromlelH cTamu Ha 200 cm’, c MaHOMeTpOM MH BeH” 
JieM CO CILYCKHBIM KpaHom (puce. 1)*. B aproKksaB mor 
UlaIMCb KPUCTAaJJbI UCMaHAcKoro winaTa (He cofepxl 
mMe OpraHvyecKuX MpHMeceH) HM BOMHBIH pacTBOp xX. 
puctow comm. Mctounnkom xenesa CIyKUIIA Kees 
CTpyKKa, a Tak#Ke BHYTPCHHAA MOBEPXHOCTh aBTOK A’ 
Harpepanve NpoBomNJCch B Teun COMpoOTHBJeHHA I 
JMHIpHyeckoH (OpMbI, B KOTOPOH aeKTpHyeCcKaNA Cl 
paib Oblvia pacnouoKena No cTeHKaM WasMHLpa. Tr 
Mepatypa CTeHOK aBTOKJIaBa H3MepAsaCb XPOMesJIb-as 
MesleBoh TepMonapolH. GanomHeHHpIe Ha 50—70% as 
KJ1aBbl HAMpeBaJIMChb 0 450° uv BHIepxKUBaIMCh Mpu 931 
Temiepatype. Ilocae aToro Neub BEIKIIOUaNach U aBi 
KJIaBbl MOCTeENeCHHO OXJIaK auch. 

B50 yCTaHOBJIeHO, YTO B Cp OMbITOB, B KOTOP 
TemMepatTypa, KOsP@UUMeHT 3aNOJIHeHHA HW KOHILeHT) 
uns NaCl Opium MocTosHHB, Ha XO peakiluu 3aMmeTi 
BJIMAHHE OKA3bIBaeT OTHOWMEHHEe OObEMA KAJIbILUTA K BH 
Puc. 1. Cxema aptoxnana® PCHHeEMy OObeMy aBToKsaBa. Ecnm o6beM KaJIbilt 
c mpucnoco6nennem gma% COCTaBIAeT 1—2% oT oObeMa aBTOKAaBa, TO O61 

BSATHA TasOBROl MpoObt pacTBOpa Mocse OMbITa He H3MCHAeTCH, ecIM 2%Ke COT 
KasibiluTa 3aHumaeT 10% oT o6bema aBTOKIaBa u Gon 
TO OObeM PacTBOpa MocwJe OMbITa YMCHbUIAeTCA MO CPpaBHEHMIO C MepBOHATaIbHE 
Tlocne oxjaxkyeHusd aBTOKIaBa B MIpocTpaHcTBe Hal pacTBOpOM cKallmMBae” 
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* Ec pacTBop Hao" M301MpOBaTb OT CTeHOK aBTOKJaBa (Tak KaK XJOPMJbI CHJIbHO Kop 
AMPYIOT CTaJIb, BbIllleayuBad B OOAbLIOM KOuIMYeCTBE *KeMe30), TO yMOTpeOMIOT KOppo3sHoR 
YCTOUYMBbIC BKMabIUM H3 NaTHHbI MH THTaHa, MpMMeHAeMBIe, HallpuMep, pu BbIpalinBa’ 
KapOonaTos M cyAbiujos. JlaHHble SKCNePHMCHTHI MPOROAMNCh B aBTOKaBax 6e3 BKVa 
mel. 
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AN CITES C hh IY. EENOPMUKOCOK, CHILD, OL AN CHMLGITLOE LN. FL TOE OUT» 


emp. 630 


5 a : 
Puc. 2. OxtTasipnueckue KpucTasb Puc. 1. Heracleum gurien 


MarHeTHTa Sp. 11., OX 


K cmamte T. H. Bywiuxcxoeo, cmp. 622 


Puc. 1. Crpoenve KemOpuiickoli cuHeli TuIHHbI B BePpTHKAaJIbHBIX Cpesax, NPOABNeHHOe NYTeM 

o6xKura, 11,5. @— TOHKOCMONCTOe CTpoeHHe PIMHbI; BHH3y NpocOHKa YepHbIxX SepeH Mapran- 

WOBUCTOTO cHepuTa, CIipaBa WHpoKas TpellHHa, BbIMOMHEHHaA TMHHCTEIM a/leBPHTOM, 6,6— 

(POpMbI pacnosoxwKeHHA 3epeH MapraHWOBHCTOFO CHepHTa: 6 — pacceauHas, Kyunand WM MMHel- 
. Had B BEPTHKasIbHBIX TpelHHaxX, 6 — PpacceAHHad HM MYHKTHPHaA 


TIAH. +r. 130. Ne 38 


Fd 
; 


as0Bad (asa. ITO M8MeHEHUe OCOGEHHO 3aMeTHO Ip padoTe Cc KOHILCHTPUpOBaH+ 
BIMM pacTBopaMu. KoulenTpattua pactsopos NaCl, CaCl, 1 LiCl oxaspizaercy- 
eCTBCHHOE BIMAHHe Ha XO peak: YeM BbIe KOHIMLEHTpallua pacTBopa, TeM 
Oulee HHTCHCHBHO HeT Mporecc oOpas0BaHHA ra3s0Bol (asp, IPHYeM KOJMUeCTBO 
a3a, CKallIMBalolleroca Haj PACTBOPOM, 3aBHCHT OT aKTHBHOCTH pacTBOpa HU OT 
pemMenu lpoBeyenua onpira. IIpu temmepatype onpita pacTsop 3aHuMaeT Becb 
Obem peakTopa (romorenHaa cpena). Ilo mepe oxaaxKyenua raz0Bas taza Mo- 
TeN€HHO OTJeJIAeTCA OT HKUTKON UW 3aHHMaeT OObEM Ha PacTBOPOM B BepxHell 
aCTH aBTOKaBa. CKOMMBUIMMCA Ta3 HAXO{UTCA 30eCb NOX AaBeHHeM wm MosTOMy 
€fKO MOKeT OLITb coOpan AIA anamusa. [na B8ATHA Tas0BOH MpoOni K KpaHy 
PpucoeqHHAeTCA MeHaA TpyOKa C Pe3HHOBbIM HAaKOHCYHHKOM, 3alloHeHHad 
5% pactsopom NaCl,’ k xoTopomy jo6aBaserca HecKObKO Kaltlenb HCl. Tem 
€ pacTBOPOM HaMOJIHAeTCA KPHCTAMM3aTOP HM CKJIAHKA, B KOTOPy!O JOuKHA 
BITh OTOOpana rasoBad Mpoba. CksauKa ollycKaeTca B KpvcTasmusaTOp BBepx 
HOM, B Hee BBOJMTCA Pe3HHOBbIM HAKOHCYHHK, MOce YerO BeHTHJIb OTKPbIBaeT- 
A WU ras NolasaeT B CKJIAHKY, BbITeCHAA H3 Hee PacTBOP XJOpucTOrO HaTpUA. 

V3 pa3HbiX ONBITOB ObIIO COOpaHO CeMb ragOBbIX Mpo6, oObemamu or 25 70 
0 cm®. B natn mpo6ax mponyckaHuem rasa vepes GapuTOByt10 BOsy OblO ycTa- 
OBJIeEHO IIpucytcTBue COsz. [Be npo6ni, o6bemamu 8 vu 10 cm’, GbIIM NpoaHasmu- 
HpOBaHbl B NaOOpaTOpuAx rasoBoro aHanusa MT EM AH CCCP u Mucrutyrta 
eTexumuyeckoro cuHtesa AH CCCP. B o6enx mpo6ax, Kpome He6oubluIOro 
oummuectBa COz, oOnapyxxeHb! He nw CHa. To yanubim aTHX aHawH30B B Mpo- 
€ cofepxutcea 77,8% * u 74% ** He w 19,8* u 10,7% ** CHa. Oxucb yrae- 
ona B rag0BOH cMecH He OOHapyKeHa (aHanu3 MTEM), 

O6bem BOI, IPOMNCcOWMUpOBaBLUIeH B ABTOKNAaBe, HE COOTBETCTBYeT OObEMy 
ofopoza. O6HapyKenHoe B ABYX Mpo6ax KosIMUecTBO ra3a He paBHo B OAHOM 
dyuae 18 cm’, B Apyrom 37 cm’. Ec mpu pasnoxenun 0,0012 r HeO spigensert- 
a 1,24 cm® He, To B NepBoOM culyyae JOMKHO ObIO MpomNccounupoBaTh 0,0145 r 
20, a Bo BTopom 0,021 r HeO. Jnccomnayna coTbix HW axe OHOH-ABYX JeCATHIX 
yOuyeckoro CaHTHMeTpa BOI Harvia3 He 3aMeTHa. B HalliMx %Ke OMbiTax (Oco- 
€HHO B JJIMTeJIbHbIX) MbI HepeqKO HaOsIOaeM YMeHbINeHHe OObeMa pacTBopa 
a HECKOJIbKO KyON4UeCKUX CaHTUMETPOB. OHaKO pH AUCcouMalHN Takoro OObe- 
a BOJIbI OObEM BOMOPOAa MOIMKeH Obl Obl ObITh B HECKOJIbKO COT pas OoVIbUIe. 
€COOTBETCTBHE OGbEMOB TIPOANCCOMMUPOBABLIeH BOLI HM BOLOPOLAa MOXHO OOb- 
CHHTb TOJIbKO YTeUKOH STOFO raza U3 aBTOKJIaBa BO BpeMA OMIbITA. 

AvasIM3bI paCTBOpOB ToKasbiBaloT, uTO pH cpesbl WO uM Mocse ONbITOB 
puMepHO ofHO u TO xe. B TBepwol dase Mocsie OMbITOB OOHapyxXuBaer- 

NepeKPHCTAJM3OBaHHbIM KaJIbluT c WpuMecbio Ca(OH )2 wu okucubI %KeNesa 
eO (B MaJIOKOHICHTpHpOBaHHbIX pacTBoOpax) H FesOa (B BbICOKOKOHILeHTPHpo- 
aHHbIX pacTBopax). Okucb xeesa Fe2Os nu pa3y He Oblula OOHapyxKena. 

B BoqHoM pactsope, cofepxatitem 12% CaCle 1 2% NaCl, nocue oxsaxneHua 
BTOKJaBa ObIIM OOHAPY2XKeHbI B OOJIDUIOM KOJIMUECTBE XOPOLIO OrpaHeHHble KpH- 
aJlJIbl MarHeTuTa pa3Mepom | MM C CHJIbHBIM MeTasIMuecKHM OvlecKoM. Kpu- 
abl OOpaso0BaHbl rpaHAMM OKTadZ{pa M MerkO USMepsxAIOTCA Ha TOHHOMETPe. 
OBePXHOCTb rpaHeli pOBHad, CTYNeHYATOCTb M MPH3HakH CKeJeTHOrO pocTa Co- 
pllienHo orcyTcTByt0T (puc. 2). Kpuctabl pacTBOpsIOTCA B KOHIeHTPHpOBaH- 
OM couMHOM KUCIOTe. XUMHYeECKHH aHadu3 WOKasbIBaeT, UTO COMepRKanhe *Kese- 
B HaBecke cooTBercTByer FesOs. JleOaerpamma, CHATAA B MaOopaTOpuN CTpykK- 
pHoro aHamu3a Vucrutyra Kpuctansorpapun u paccyutannaa E. H. Beno- 
M, BUOJHe UIeHTHUHA ZTAJIOHHOM JeOaerpaMMe MarHeTHTa. OTH KPHCTAaJWIbI 
JaflatoT CHJIbHbIMH MarHHTHBIMM cBOlcTBamu. Hay pacTBOpOM B aBTOKJaBe 
KOMMNacb Ta30Bad CMeCb, O COCTaBe KOTOPOH TOBOpPHJIOCb BBIILe. 
_ PacemaTpuBasd BOMpoc O MOBeeHHH YIJIEKMCJIOTH! B THAPOTCPMaJIbHBIX pac- 
30pax, Berextuu (1) yKasbiBaeT, YTO OOpasOBaHHe Pas IMUHBIX OKHCJIOB KesMesa 
ABUCHT OT OKHCJIMTCIbHO-BOCCTAHOBUTEMbHOFO NMoTeHivana cpenpl. Juccomna- 


* AnanuTux. B. UW. Kanyctuna. 
** AvanutTuk B. I. WyuuxKosa. 
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WHA KapOOHaTOB B BOAHIX pacTBOpax COMPOBOMKLaeTCA pachiayOM KOMIJICKCHOr 
voua. B sTux Ke YCJOBMAX, OvlarofapA MpHCyTCTBHIO yIrvIeKHCJOTbI HW OTYACTI 
*KeNe3a, MPOXOLHT Mpollecc AUCCOUMALLMH BOLAHOTO Napa C OOpasoBaHHeM BOLO 
pona. B mpucytcrBuu Bogopoga COz yacTH4HO BOCCTaHaBJIMBaeTCA, pasJlaraxAcl 
ua CO u 

Benwauvna OKHCJIMTebHOrO MOTeHHasa BbIPaKaercA JOrapHPMOM KOHILeH 
Tpaunn Oz (uu sorapHmMom ympyroctu WuccouManuu COz) HW 34BHCHT OT CO 
cTapa ra30BoH cmecu COz u CO. CorsjjacHo auarpaMme, BbipakatolleH 9Ty 3a 
BucumocTb (1), BeHYHHa OKHCJIMTeIbHOrO MOTeHIHala YMeHblaeTcA NO Mep 
YBeJHYCHHA comeprxkanusa CO B rasopoi cmecu. Ecau 6b B Hallux onmpirax CO 
(KoTopas in situ HMeeT CHIbHbIC OKHCJIHTeJIbHbIe CBOHMCTBAa) He AHCCOWMH poBawla 
TO Mbl TIpW anause TBEpALIX chaz BCTpeyaH Obl remaTuT Fe2Os. OtcyTcTBH 
reMaTHTa yKa3bIBaeT Ha TO,YTO COz YacTHYHO Mo_BepraeTcA BOCCTAaHOBJICHHE 
MH 4YTO B MCCNelyemMolH cucTeme MpucyTcTByer cmecb ra30B CO u COsz. B 3TH 
YCJIOBHAX CO3aeTCA OKHCJINTE/IbHO-BOCCTAHOBHTCJIbHbIM MOTeHUMAas, IPA KOTC 
pom TepMogvHamu4eckH ycTounBo FesOs, a uHorfa FeO. Oxucb yrsepoy 
B Tra30BOH (ase He OOHapyxXeHa, OLHAKO MOXKHO MpesnOsaratb, 4TO B Mpowecc 
OllbITa OHA MOJIHOCTbIO B3aHMOJEHCTBYeT C BOOPOOM, OOpa3syA MeTAaH, | 

Htak, B HacTOAuleH paOoTe 9KCIepHMEHTAJIbHO YCTaHOBJICHO, 4YTO KPHCTaJ) 
JIM3allu ~MCKYCCTBeHHOrO MarHeTHTa B cHcTemMe H2O — NaCl — CaCOs— 
Ip BLICOKHX TemMepatypax H JaBJIeHHAX COMpoBomAaeTca AHCcoOUMalHeH BOI 


M paguKas-noua CO; , a TakxKe OOpa3s0BaHHeM MerTana. 


Wucrutyt Kpucrainorpadun Toctynus0 
Axajemunw Hayk CCCP 9 VII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


1A. T. Berextun, C6opx. Ocuosy. mpo6sembl B yYeHHH © MarMaTOreHHBIX pyJHBl 
mecTopoxmenuax, 1953, ctp. 194. * H. 10. NH kopuukosa, B.Tl. Bytyso; 
HIAH, 111, 105 (1956). 
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Hornags Axkangemuu nayrx CCCP 
1960. Tom 130, Ni 3 


MHHEPAJIO‘HA 
JI. 1. MMPO)KHUKOB 


IJIEMEHTbI-IIPAMECH B AJIJIOTHTEHHbIX MYCKOBUTAX 
C OCTPOBOB 4YAMM, BHHEP-HEMLITAAT HW XEACA 


(APXHMEJIAF 3EMJIA ®PAHLA-HOCH®@A) 
(ITpedcmaeneno axademuxom H. M. Cmpaxoseim 22 X £1959) 


B 1959 r. nau Opima BLICKa3aHa FuNoTesa O CYULECTBOBAHUM K CeBepy OT ap- 
unenara Sema Dpanua-Mocudha cKnaquatoro coopyxkeHua, C/IO%KeHHOrO Me- 
fraMOpPuyeCKUMH NoposaMy, NpopBaHHbIMH TPpaHHTHbIMM VMHTPy3HAMH, HM HbIHe 
lorpykeHHOrO Nox Boxbl Mops Buxtopun (7). OHM M3 OCHOBaHMA LA STON 
‘ANOTE3bI ABHJIOCb OTKPbITHe Ha OCTpoBaXx Semin Ppanwa-Mocudba o60MoOuHBIX 
‘OPHBIX MOpOs c OYeHb BHICOKHM (0 80%) comep2KaHveM asIOTHTeHHOrTO Myc- 
\OBHTA. 
| Jaa BEIACHeHA, ABJIACTCA JIM MYCKOBHT H3 OTMOKEHHH, YCOBHO OTHOCHMBIX 
amu Ha ocTpospax Uamn, Bunep-Hehuraat u Xelica K BamaHyKuHy, CAHHbIM M0 
IPOUCXOMKEHHIO HJM Ke HEOMHOPOAHHIM, OblIM MpOu3BeLeHbI MOJyKOMMYeCTBeH- 
Ble CNeKTPaJIbHble aHasM3bl 185 oOpa3slloB MYCKOBHMTOB, KOTOpbie pactipeye- 
miotca Tak: o. Uamn 125 anamnu30B (no 25 npo6 u3 KaxKoro cOM0HOCHOrO 
opu30nta), O. Buuep-Hetwtagt 50 aHnamn30B (Takxe no 25 mpo6 u3 KaxK- 
oro cmroOHOCHOrO TropH30HTa), Oo. Xelica 10 aHanu30B. YcpeHeHHble pe3yJIb- 
aTbl STHX AaHaIH30B NIpuBeyenbl B Tab. 1|*. 

Ta6nauna 1 


o. Uamn o. Buuep-Hettutrayr 
JIEMCHT o. Xelica 

cnou m|cnoh p |cno ¢c |jcnol micnok y|cpequee, %\cnoh 6 |cmol e |cpequee, % 

23 2 2 4 5) 3 5 B 5 2s 

3 3 3 J 3 DS 3 2, 2s 3 

2 3 3 3 Palins 3 3 3 2 
06. 10.6 10,7 10.5. 10,51 0,08 NOs: | 0.6 Gttons 0,7 
0,3 |0,3 APO BNO: BUT IO 45" PO hONE RMN OLA wh irOns 0,3 
OPFOR OAD TIOLOS UNO: DieFiOe1 De lOve HOLS er O48 0.3 
0,03 |0,03 |0,03 |0,03 |0,01 | 0,026 |0,03 |0,03 | 0,03 0,03 
0:03 |0,01 10,03 {0,03 |0,03 | 0,026 |0,01 |0,03 | 0,02 0:03 
0.01 |0,03 [0,03 |0,03 |0,03 | 0,026 |0,02 |0,02 | 0,02 0,04 
0,003 | 0,003 | 0,003 |0,003 | 0,003} 0,003 0,003 | 0,003) 0,003 0,003 
0.005 | 0,003 | 0,003 |0,003 | 0,003] 0,0034 |0,002/0,003} 0,0025 | 0,002 
0,003 | 0,003 | 0,001 |0 i ; : 


0'003}0,003| — |0,002]0;003} 0,0022 }0,003] — | 0,0015 | 0,003 
0/001 | 0/001 | 0,004 [0/001 |0;001| 0,004 |0,001}0,001) 0,001 | 0,004 
0,01 10,04 |0,01 |0,02 | — | 0,01 0,04 |0,01 | 0,04 ae 
— | -— |0;001 |o;001| — | 0,0004 |0,001} — | 0,0005 * 


* Snementn Si, Al, K, H, O, xax pxoqamue B PopMyay MycKoBHTAa, B TaOuIe OMyueHbl. 
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V3 ran. 1 suyuo, uro B MycKoBuTax c ocrpopos Uamn, Bunep-Heumram 
u Xelica mpucytersyioT 24 asnementa: Fe, Mg, Na, Ti, Ca, Mn, Sr, Baja 
Sc, Co, Cu, Pb, Zn, Sn, Ga, Zr, Be, Ni, Ag, Li, Y, Cr, Mo. B myckosuta: 
o. Xelica 3apHKCHpOBaHEI Te 2Ke JJIEMCHTHI, YTO H B MYCKOBHTAX OCTPOBOB Uami 
u Bunep-Heiuiragt, 3a HCKOUeHHeEM XpoMa U mommOyena. IIpu sToM B kouMye 
CTBCHHOM OTHOIIe€HHM HAaMeUalOTCA YeTHIPe TpPyIMMbl: BJIeEMeHTHI, COMep*Kallluec: 
B IleIbIX Mpomentax (Fe, Mg, Na); 97eMeHTHI, COMepKallMecA B MECATHIX NOVA. 
npouenta (Ti, Ca, Mn); 9emeHTbI, COep%KaHWe KOTOPLIX HE BbIXOAMT 3a COTHI 
yom“ mponenta (Sr, Ba, V, Cr); HaKOHell, 9JIEMeHTbI, BCTpeyYeHHbIe B ThICAYHBI 
WOMAX WpowenTa u cocTaBJAollue CaMylO MHOrOUNCeHHy!O Tpynny (Sc, Ni 
Co, Cu, Pb, Zn, Sn, Ga, Zr, Be, Ag, Li, Y, Mo). 


lg codepnr. (% ) —> 
NI a =) ~ 


So) 


Fe MgNaTi Ca Mn Sr Ba V Sc Nt Co Gu Pb Zn Sn Ga zr Be Ag li Y Cr Mo 


Puc. 1. Pacnpegzenenue 271eMeHTOB-IIpHMeceM B aJJIOTHFeHHHIX MyCc- 
KOBHTaX BallawkKuHa Semmu Wpania-Mocupa. 1 — 0. Uamn, 2— 
o. Bunep-Henmtaat, 3 — o. Xelica 


Ha puc. | mpuBeyeH rpacdbuk pacipefeseHua 9/IeMeHTOB-IpuMecelt B MyCcKé 
BuTax ocrpoBos Uamn, Bunep-Hetmragr u Xetica. M3 qannpix Ta6n. | u puc.t 
culelyert: 

1. KauecTBeHHO aJIJIOTHTeHHbI€ MYCKOBMTHI M3 BaJlaHKMHa  OCTPOBE 
Uamn, Bunep-Heuuragr u Xelica NouTH Tow LecTBeHHHI Apyr Apyry. He6onpuny 
OTJIMUHA 3AMeCTHBI TOJIbKO B OTHOMWCHHM JIMTHA, OTCYTCTBY1OULerO B COe C 1 
o. Uamn. u B culoe 2 Ha O. Bunep-Hetuirant, xpoma B culoe y nao. Uamn u 
o. Xelica, MomMOJeHa B COAX M, p, yY Ha O. Uamn, B cyloe e Ha O. Bunep-He 
wiTaqT 4 Hao. Xelica. : 

2. B KouIMueCTBEHHOM OTHOINeHHH CpeM 3JIEMeHTOB-IIpHMeceH M3y4eHHE 
MYCKOBHTOB TakxKe He HaOulOjaeTcA peskKuX KOeOaHul. UcKmouenne cocTaBa 
eT 2Kee30, COMep2KaHHe KOTOPOFO 3HAYHTebHO BOSPacTaeT B MYCKOBUTAX CIO 
mu yo. Uamn u B MyckoBuTax Oo. Bunep-Hetmrtanr. Ilocnequee Mower Ont 
CBA3aHO C NoNaqaHHeM B MpoOnl ayTHreHHOrO MMpuTa, WIMpOKO pasBuTOrO B O 
MeYeHHBIX COAX Ha O. Uamn u B pa3pese 0. Bunep-Heuurragr. J 

Ilouru Tox ecTBeHHbIM CocTaB 9JIEMCHTOB-IIpHMeceH B AJIOTHTeCHHBIX M 
cKoBuTax ocTpopoB Uamn, Bunep-Hemuiranr u Xelica cBufeTesbcTByeT 0 TO 
4TO OHM HMEIOT C(MHbIH HCTOUHHK CHOCA VM, BEPOATHO, OJMHAKOBOe MPOUCXOREL 
Hue, | 

B 3akmioueHve aBTOp CUMTaeT CBOMM JOJITOM BbIPasHTb OsaroqapHocy 
A. II. [puropuyx u C. A. Axopnesok 3a Oombulyio pa6oty Mo cleKTpambHo} 
OMpemeseHuIo 2JIEMeHTOB-IIpuMeceH B MYCKOBMTaX c Semiu Dpanta-Mocndip 


Hayuno-nccieqopaTebcKHt MHCTHTYT Iloctynuso 
reonorua ApKTHKH 19 X 1959 


WMTHPOBAHHAA WIMTEPATYPA 
ijl. 1. Wupoxuukos, JAH, 129, Ne 6 (1959). 
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Horuagn Akagemun nayrx CCCP 
1960. Tom 130, N 3 


MHHEPAJOTHA 


H. MM. CTAPKOB u E. H. JIAPHOHOBA 


APEBHHE W3JIMAHUA TWHMKPATOBbIX MOP®HPHTOB 
HA TEPPHTOPHH NEPMCKONM OBJIACTH 


(ITpedcmaeneno axademuxom JI, B. Haauexuneim 12 IX 1959) 


Ckpaxkunol 8-B Ha BOCTOUHOM KpbIie Kpacnokamckoro noguatTua, B 40 KM 

Mannee r. Tepmu, cpequ Bepxuenpoteposolickux OJIOMMTOB OOHapyxKeHbI 
OCJIOM MMKPHTOBHIX MopdupuTos. CKkBaxuHa umeet rsy6uny 3330 m. Tog 
BOHCKUMM OTJIOMKCHHAMH OHA BCKPbIa AJIeEBPOJIMTOBO-apruJJIMTOBbIe MOpOpEl 
pXHeOaBJIMHCKON cBuTbI (Cm,?) MomiHocTH1Io 1050 M, MomcTusmaronjneca mecua- 
ACTEIMH JOJIOMHTaMH, NO-BHJMMOMY, BepXHeKaJITaCHHCKOM CBUTbI, BbI,eeHHOM 
. P. Tumeprasnupm B Baukupun (°). Tlocmequme npotizenbi HemomHocThO B 
omHoctu 156 m. IIuKputossie NopdupuTpl 3aeraioT B uHTepBase 3235,4— 
239,9 M B Buje MpocsloeB cHu3y BBepx B 0,25 mM; 0,42 m u 0,50M, pasqenenHprx 
POCOAMM JOJOMMTOB HM H3BeCTHAKOB MomHocTHIO B 1,10—1,20 . 
Ilo Buelinemy Buxy NHKpuTOBbIe NopdupuTbl — TOHKO3ePHHCTHIe JO CKPpbI- 
OKPUCTasIMYeCKUX MopupoByre MoposLl, yaacTKaMM C MHHasleKaMeHHOH 
peKkaveBuyHOoK TeKkctypoH. Ha oOulem TemHOo-3e7eHOM (boHe Mopoyb! HabsiO- 
aloTcaA Oovlee TEMHbIe, JO YEPHbIX, (PEHOKPHCTAJJIbI MMPOKCeHa HU yrsOBaTHIe O6- 
OMKH, pa3Mepom oT 0,5 yo 5,0 mM, addy3uBHOM nopogp. IIpu munjzanekamen- 
OM CJIOXKEHHH MMKPHTOBOrO Nopduputa OTYeTJMBO BbINeIAIOTCA OesbIe H 3ese- 
Ble OKpyrsiple MuHatuHbI. Tlopoqa pasOuTa TOHKHMM TPpelllHHaMU, 3aseueH- 
BIMM KaJIbIluTOM HU NuputToM. M30M HepoBHbIit, WlepOXOBaTbI, B KOHTAaKTe 
BMelLaloOlluMH NopoxzamMu nomypakosucTpmt. Iloq mMuKpockollom Mmopoya co- 
OUT M3 MMKPO3epHHCTOH OCHOBHOW MaCcbI, B KOTOPOH paciouoxKeHb Mopdu- 
OBbIe BKPallJICHHHKH MU MMHaHHbl, a TaK%Ke OOJOMKU 2pPy3MBHOH Mopospl. 
OJIMYECTBEHHOe COOTHOIWeHHe PeHOKPHCTAIIOB, MHHAaJIMH WM OOJOMKOB B HO- 
OfaX MeHAeTCA, HO B WeOM OHM MpvcyliM BCeM TpeM IIpocJiosM. 

Tlopcdupoppie BKpanieHHHKM B Mopoyax MpescTaBJIeHbI OJIMBHHOM UM aBrT- 
om. IlepBpili coxpaHaeT JIMMIb CBOM UJMOMOPDHbIe OYePTAaHHA VM MOJIHOCTbIO 3a- 
elleH arperaToM 3epeH OoyJIMHIMTa, CepMeHTHHa HM KaJIbuuTa. Pasmep peJiuK- 
BbIX 3€PeH OJIMBUHA OObIUHO MeHee 1,0 MM, u3penKa fo 2 MM. KovmmuecTBo Mu- 
epasla 10 OTMebHbIM MpocoamM Meusetca oT 8 no 19% oT oObema MoposEt 
Qube B HM2KHEM Ipocuioe) 

B cbeHoKpuctTamax aBruT BCTpewaeTca KaK XOPOUIO COXpaHUBIIMMCA (Bepx- 
wi Mpocsol), Tak MW MOMHOCTHIO CepleHTHHH3HPOBaHHbIM (HYWKHUM vu CpeqHHh 
pocou). Munepa o6pa3yer NacTHHuaTble 30HaJIbHbIC KPUCTAJIVJIbI, YACTO C pas- 
YUICHHBIM IeCHTPaJIbHBIM ApoM. SepHa OeciBeTHbI MIM C1a00 OKpallenbl B Osey- 
O-uouleToBEIe (MepudepHiinad uacTb), HHOra B 3eJIeHOBaTHIe, OTTEHKH. You 
oracanua CN,z = 48°; Nzg— Np = 0,025; 2V = 58°. Cpemnee komuyecTBo 
WHepasa BO BKpalleHHuKaXx B BepXHeM Mpocwoe cocraBinet 14% oT oObema 
opomp. Pasmep 3epexn oT 1,0 go 4,0 mM. 

OcHoBHad Macca MOposb MO CBOHM CTPyKTYPHbIM OCOOeHHOCTAM HeOHOpPO]- 
aU W3MeHAeTCA OT MUKPOSepHUCTON MO KpulToKpuctrammuyeckoh. Tocnequaa 
TPyKTypa XapakTepHa JIA KOHTAKTHPYHOMLUX YacTel MpocsoeB Cc BMeLLaroulH- 
HM jomomutamu. B uHavOomee pacKpHCTaJIM30BaHHbIX yuacTKaX OCHOBHOM 
aCChI yaeTCH yCTaHOBUTb pa3HOH COXPaHHOCTH IIpH3MOuKH CepleHTHHU3H- 
OBaHHOrO aBrvtTa (OCHOBHOM KOMMOHeHT), Somee peaKue uromouKU Oypolt 6a- 
albTuuecKoH poroBolt OOMaHKM M eMHMUHBIe YelllyiKu Oyporo OuoTuTA. Bee 
TH MMHepasbl paciosmarawtca cpelu MpoyKTOB W3MeHeHUA MpoMexkyTOUHOH 
acchl, IpeycTaBseHHoll sepHaMu KapG6ounaTa, cepnenTuHa u xJoputa. Tlomu- 
O YKa3aHHbIX MMHepaJioB, OCHOBHaA Macca COMepARUT CymecTBeEHHOe KOuINGe- 
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CTBO 3epeH JIeHKOKCCHH3HMPOBaHHOrO HWJIbMeHMTa, peKWe <€pHa MarHeTuTd 
amlaTuTa u, 10-BuyuMomy, MeposcKuTa. IlepoBcKuT HaxOJHTCA B Bue KBalpa’ 
HbIX KPaCHOBaTO-OypbIX BbICOKONPeJIOMJAIOMMX 3EPeH, Pa3MepOM 0,03 MM, of 
Hapy2KUBaloulUx Ca6ylO NOMAPVH3alMiO TOMbKO C THICOBOM MJIaCTHHKOH. IIp 
CyTCTBYIOULMit B Mopoe MMPUT OTHOCHTCA K BTOPHYHbIM OOpasOBaHHsM. B kor 
TAKTHOM YaCTH MOpo OCHOBHAaA Macca MMeeT OypoBaTO-3e/IeHbIM WBeT HW Mod 
He lelicTByeT Ha NOJApH30BaHHbI cBeT. MunfasMHbl B Moposax Haxo,ATCA H 
MlOCpeACTBEHHO Ha KOHTaKTaX, OLHAaKO Oovlee KpyMHbIe 43 HUX, pasMepamu 1,0- 
4,0 MM, pacmosioxKeHbl Ha HEKOTOPOM yaJleHHH OT HeMOCpeACTBeHHOTO KOHTAl 
ta. CoctaB ux HeosvHakoB. B Hw>KHEM Mpocoe MpeBasIHpy!lOT XJIOPHTOBHIE, 
CpeyHeM — KaJIbILUTO-XJIOPHTOBbIe, a B BepXHeM JoOaBsseTca meouuT. Tepmi 
YeCKHe HCCICLOBaHHA, MOLTBEPXKTEHHbIe ONTHYeCKHMH HaO/IOeHHAMU, T03B 
JIAIOT KOHCTATHPOBATb B MMH AaJIMHAaX MpuCyTCTBHe KaJIbl\uTa, Wada3suTa HM MarHl 
3uabHoro xmoputa. Ilo Knaccuukauun B. II. WBanozoii (*), xsopuT nomagae 
B M@€HHHH-KJIMHOXJOpoBy1o Nomrpynny. Ontwyeckoe u3y4yeHHe MoKasblBaeT, 4 
COCTaB XJIOPHTa B MHHaMHaX HEOMHOPOLeH, HO rvlaBHad Macca ero IipeycTa 
JleHa OseHo-3eeHo pasHocTbio, uMewureli N,»,’= 1,585; (001): Nz =6 
Nz — Ny = 0,004. KouuuecTBo MHH,aHH JOCTHTaeT B OTACJIbHBIX CTy4UaAX Jl 
35% oT o6bema Noposn. Wpuposqa MunwaiuH onpesesseTcA Kak NepBHuHa: 
STO MOATBepKaeT UX MpaBMJIbHO-OKpyrsiad POpMa, KacaTeJIbubIH XapakTep pu 
MOUeK AaBrTa, KOHILEHTPalluA BOKPYF MMHZaIHH 3epHbIIWeK PyAHbIX MHHEP 
JIOB H, HaKOHell, KaPHOreHHbIH XapakTep POCTa BbINOJIHAIOWNMX HX MHHEpado? 

O6nomKu asabbysuBHoH Moposbl XapaKTepHbI AIA BceX MpocuioeB. Kou 
YeCTBO HX MeHAeTCH OT 5 Jo 28%, Mpvyem Oombule UX B cpesqHeM Mpocuioe. F 
IIPOXOAALLEM CBETEe OHH OTJIMYAIOTCA OT OCHOBHOHM Macchi 10 yIrJIOBaTOH, HHOT) 
H30MeTPHYHOHK Popme, Oosee cBeTMOH OKpacke (MOUTH JIMMJeHbI PYyAHbIX MHH! 
pasos) W 6oubuleH KpymHocTH 3epeH. [Tpanuttb! C OCHOBHOM MaccOH pesky 
WMHOrLa pacnbiByaTHle. OGMOMKH COCTOAT M3 Oa3ambTHYeCKOH poroBol OOMaHI 
(50—65%), penkux 3epeH aBrutTa u uelltyeK OuoTuTa. CepmeHTuH, xJopul 
KapOoHaT, PyAHbIe H Apyrue OnwxKe HEOMpeleMMbIe MHHEPAJb! ABJIAIOTCA Mp: 
AYKTOM pa3JIOKeHHA BYJKaHMYeCKOrO cTeKJIa OOJIOMKOB. Ba3sabTMyecKasA Pp! 
ropad OOMaHKa OOpa3yeT 30HaJIbHO OKpallleHHble uroso“KH, pasMepom 0,05 | 
x 0,8 MM, c Meoxpousmom no N,z= N», — KpaCHOBaTO-KOpM4HeBbI, TEMH 


Ta6Oauna 1 


Oxucen 1 » 3 4 5 
SiO, 38 , 51 39,93 36 ,84 40,65 42,24 
TiO, 1,99 2,36 0,92 — 0,91 
Al,0 10,45 1ehoo 10,16 42,85 42:26 
Fe,O3 5,66 5,93 3,68 4,88 296: 
FeO 7,40 7,60 7,04 8,30 9,00 
MnO 0,30 0,25 0,20 — (O) ali 
MgO 15,02 13,68 14,12 18,30 10,64 
CaO 10,66 10,62 10,88 8,05 15,04 
Na,O OM BT 2) Che) 1,38 0,50 
K,O 0,10 O23 0,74 0,91 Oped 
P.O; 0,48 0,75 0,68 0,64 — 
S 0,34 0,03 0,44 — Carte 
CO, He onp. | He onp. | He onp. Dal) 0,16 
Its $i... “ink. 120 6,72 WD NP PD. TKO) by 

| 
Cymna 99 ,62 99,60 | 100,10 | 100,71 100 ,02 


Ipumewaunne. /—nuxkpuropyh noppuput (xmxKanit croft), 
2—TO xe, OOorameHHi ampu6osom (cpeqnul col), 3—to 
Ke, C MHHMAaIMHaMM M3 KasbilMTa, Wa6asvTa uM xMopuTa (Bepx- 
HHH CO) — ananutuKku B. A. OGnanuncxuh u O. M. TBepbe; 
4— MMKpHToBEIA noppupur, Mopapua, no Bammurrony (4); 5 — 
nukputT, Hopas 3emasn, no Crpyse (2). 
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yppii, N, — Oyposato-xeTEi. Ilo nepudbepuu sepen uspenka okpacka me- 
exoMT B seneny1o. Omtuyeckve csolicTBa HenocTosnHp: CN,= 2—14°, 
g — Np =0,020—0,026. Crpyxtypa nopogbl B O6omKax, c yyeTomM ByKaHH- 
ecKoro CTeKJia B NMepBHYHOH NMopose, rHMOKpucTamuyeckas, adbuposan. 

B nopoge (BepxHHit Mpocsoli) TakxKe MpucyTCTBy1OT eMHMUHbIe yruoBaTle 
OOMKU KBaplla, pasmMepamu oT 0,2 yo 1,5 mM. Onu TPeWHHOBATLI, OKPy2KeHbI 
TeKJIOBATbIMM 3aKPaHHaMU MM BbICTYMAaIOULMMH M3 OCHOBHOM MaccbI HromOUKaMv 
KTMHONMTa. KBapl| B WaHHbIX Nopomax «AB- 
ACTCA TEJIOM UYKEPOAHHIM Vi, OVCBUAHO, Obi 
aXBavyeH M3 CTCHOK BbIBOJHOrO KaHaJla BYJI- 
aHa Mpu 9kcno3sun. AHanoru4Hoe mponc- a 6 


Ta6Oauna 2 


OwKeHve, CyA MO CrpykType u cocTaBy, 
Me1oT OOJIOMKH scpy3HBHO Moposbl, mper- Vv 0.010 0.015 
TaBIAIOUIMe COOK MpOLyKTEL ApoOeHuA C, 0/015 0'013 
OvIee PaHHeH JIaBbI. CO 0,005 0,004 
CTpykTypa Nopoy B wesom HeoqHopomHa. Ni 0,020 0,028 
OMHUX yuYaCTKaXx OHA PHMOKpHCTaIMYeCKH- ae ee Anes 
op@upoBad, B Apyrux, re MHOro NupoKNa- 7, <0004 0,006 
THYeCKOrO MaTepHasia,— JMTOKMacTuYeCKash. Sn <0,004 0,004 
KOHT@KTHBIX yuacTKax — BUTpodupoBan. Ba 0,020 0,009 
 KoamuectBewHo-MuHepasorvueckuh = Tog- os aaa Gee 
ueT MOpOAbl, Mpon3BeqeHHbId B wWwsandax Ga 0015 0010 
BepXHHH Mpocsoh), Ta cnexyroune pesysb- 
aTbI (B OObEMHBIX MpoleHTax), 6e3 yueta Ilpumeuanue. a— Kpacuo- 


MHaJIMH: OJIMBMHA (MPORYKTbI paspyWieHuA)  kaMcx, ckBaxuna No 8-B (2 o6pasita); 
3,2, MupoKcena c amduOonom 53,4, py2HpIx Be en een he ae 
a, MpOMexKYTOYHOH Macc WDA. Moa r. ewe ee 

EMHCTBeHHBIN HaOm0aBlinicA KOHTaKT 
OpOsbI C BMeLLaIOWIMMH JONOMuTaMH NoKa- 

BIBAeT CJIaOOe H3MeHeHHE MOcIeMHHX B Mpemenax 2—5 MM,  BbiparKarolleecs 
YKpyMuHeHHH uv NOOypeHHuu 3epeH JONIOMHTA. 

XMMHYECKHH COCTAaB MHKPHTOBbIX NOpPupvTOB (B BeCOBbIX MpOleHTax) Mo. 
TACJIbHLIM MpOcJIOAM JlaH B TaOu. 1. Jia cpaBHeHHaA NpHBemeH COCTaB NMKpH- 
OBLIX NOpMUpuTOB H3 Apyrvx NYHKTOB. 

HyxHO CKa3aTb, YTO TIO XMMH3MY Topofbl OM3KH TakxKe K MHMOypruTam 

OTMMUAIOTCH OT MOCJIENHUX HECKOJIbKO NOHH2XKEHHOM LeJIOUHOCTHIO. 

TeneTuyeckw Nopoybl HMeIOT MpAMY!O CBA3b C Jalikamu raO6po-2ua6a3z0B, 
OHaPyKeHHbIMU HAMM B TeX Ke OTJIOMKEHHAX B loro-sallayqHou yactu I lepmcKow 
Onactu (Mockygzba, [oxwKan). Mx mMoxwHo oTHecTu kK AuddepeHunaTaM OCHOBHOM 
arMbl, 3a CUe€T KOTOPOH BO3HUKJIM Jaliku radOpo-quabas0B BocToKa PyccKou 
AaTPOpMbl. ITO NOATBepxaeT CocTaB MpPHCyTCTBY!IOMWLNX B HAX MHKPOSJIeMeH- 
OB (TaOm. 2), ONpemesIeHHBIX CMeCKTPaIbHO MOJIYKOJIMYeECTBEHHBIM CMOCOOOM 
B MIpoleHTax). 

YcOBUA 3aeraHucA M HamMuNe OobUWOrO KOMYeCTBAa MHHAaIMH B NAKpH- 
OBLIX NOpupuTaX CBUeETeMbCTBYIOT 06 OOpas0BaHHH MOpoy, MO-BuyMMOMy, 

YCJIOBHAX MOBOLHDIX V3JIMAHMH, COMpOBOKAaBUIMXCA BY JKaHMYeCKHMH 
bIOpOCcaMH C 3aXBaTOM MaTepHaJla CTCHOK *Kep/Jia ByJIKaHa. 

IIpucytcrBve B BepXHenpoTreposolickux oTMOxKeHHAX Tlepmcxoro IIpuypamba 
Ppy3uBuou caluu rumepOasuTow He UCKJOUaeT BOSMOXKHOCTH HAXOMKMeCHUA UX 
aKKe CPC aHaJIOTHUHBIX OTOKeHHM 3alanHoro cKsIOHa Ypawa. 


Tlepmcxuit rocyqapcTBeHHBIH yHHBepCHTeT Tloctymu1o 
um. A. M. Topbxkoro 22 VII 1959 


WMTHPOBAHHAA JIMTEPATYPA 


1B. 11. Upauosa, Tp. Mucr. reon. xayk AH CCCP, B. 120(1949). *% 9. A. CTpy- 
€, COopHuK aHasH30B U3BepKeHHBIX HM MeTaMOpdHueckHX TopHEIX mopox CCCP, sz. AH CCCP, 
940. ®K.P. Tuomepras3un, Teonorua nepru, Ne 12 (1958). * H.S. Washin- 
ton, Chemical analyses of igneous rocks, Washington, 1903. 
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Jloxnagn AkayemMun Hayk ccCcP 
1960. Tom 130, Ne 3 


MHHEPAJIO! Uf 


' 


H. ©. YOBKHHA 


O CMAPAIrUTE W3 NOJIAPHOTO YPAJIA 
(II pedcmaeaeno axademuxom B. C, Co6oaesoim 29 V 1959) 


[lox TepMHHOM «cMaparquT» No_pasyMeBaloT OOBIYHO 3eJeHy!IO Pa3HOBMHOCT! 
amuOoa, KOTOpad BeTpevaeTca B SKMOFHTAaX, AMasaroBbIx culaniax u rao 
6po. BowbutMHcTBO HCCMeMOBaTeJelH PpacCMaTPHBaIOT CMaparqHT Kak PasHOBUA 
HOCTb aKTHHOMMTa, CofepxKatyio HeMHOrO asoMunus (7,°,12,1%), npyrue(*) OT 
OKMECTBIAIOT CMaparQNT C SMCHHTOM JIM OMMCbIBaIOT ero KaK 3eJIeHy!0 PC 
roBylo OOMaHKY, 3aMenarolly!o oMdauutT aksorutos (°). 9. C. Ilana (’) oTHocu 
K CMapargquTaM JIMCTOBHHY!O pasHOBHAHOCTh amduOoa, Wo cocTaBy O.IM3Ky! 
K aKTHHOJMTY, HO cofepxKamtyio HemHoro Al,Os. 

Muorue aBroppl OTMedaioT, TO CMaparmuT, OOpasyacb Mo MMpoKceHy, C 
XpaHsAeT CTpyKTypy 3aMellaeMoro MHHepala, MpwyeM B CMaparfquTe HepedK 
HaOofalach Wake [MalmaroBas OTJebHOcTb. BnepBple cMaparguT Opi Hak 
jeu B cocciopuToBom ra66po o. Kopcuku (B TaOu. 3, anamus 4). 

Oyuako JO CHxX Nop MomMOoro ONMcaHHA CMapargquTa, ero oNTH4eCcKUX u CY 
3M4eCKHX CBOHCTB, He IpuBomuocb. IlpopeseHHEIe HAMM UCCJIeELOBaHvA TO3BC 
JIM Gosee NeTaIbHO OXAPaKTePpH30BaTb OCOOeHHOCTH COCTaBa HM CBOMCTB NOAp 
HOypaJIbcKorO CMaparguta. 

Ha Tlomspnom Ypaue, B paiione Cmoganot Topku (ioKHaa aactb xp. Me, 
pyu-Key) TpaBxAHO-3e/IeHbIN MU CepOBaTO-3eJIeHbIM CMapargqHT BCTpeuaeTCA B 9K 
JIOTHTAX WH B ACCOMMMPYIONLAX C HAMM Noposax — rpaHaTOBbIX MU WOUSHT-rpé 
HaTOBbIX TlepHOTUTAaX, aMPuOOMM3MPOBaHHOM HM COCCIOPHTH3HPpOBaHHOM OIF, 
BHHOBOM radOpo, a TakxKe B CBOeOOPa3HbIX CMAaparAHT-rpaHaTOBbIX Moposaxr 
B KOTOPBIX CMaparquT ABJIAeCTCH TJIaBHbIM MWOpoooOpasyloiluM MHHepaJON 
OKIOFHTh! MPOH3OWIIH MO NWarHoKWa30BbIM MepHAOTHTaM MU OJIMBUHOBbIM ra 
Opo. Ulupoko pa3BuTpie B palione 3eeHble CMaparuT-rpaHaTOBble NOposbl pac 
IIpOCTpaHeHbI B KOHTAKTe SKJIOFMTOB C H3MCHEHHbIMH YJIbTPaOCHOBHbIMH Mopc 
WaMu WM MpescTaBssatoT COOOH 30HbI MOILHOCTbIO OT HeCKOJIbKUX CaHTY 
MeTpoB Oo 2—5 M, NepeXOHble OT 9KMOFHTOB K rpaHaTOBbIM H WOM3KMT-rpaHé 
TOBLIM MepHyOTHTaM. Onu OOpasyioT TakxKe HelpaBUJIbHOH CopMbl y4acT 
Cpe rpaHaTOBbIX Me€pHAOTHTOB MU SKMOFHTOB. 

MakpockonuyecKH CMaparmuT-rpanaToBble MOPOMb MeIKO3ePHUCTHIe, 11 
HUCTHIe, 3eJIeHOrO WBeTa, C JIMJIOBATO-pO30BbIMM BbIeJIeHHAMM rpaHata. Buell 
He JOBOJIbHO CXOJHbI C SKMOFHTaMM, HHOra cofsepxKaT KuanuT. Teneruueck 
CMaparquT-rpanaTOBble MOPOMb CBASAHbI C SKMOrHTaMH HW rpaHaTOBbIMH Mept 
JOTUTAaMH, Ha 4TO YKa3bIBaeT TeCHaA aCCOMMauA STHX NMOPON, MocTenenuple Me 
pexObl M@XKTY HAMM, a TaKKe OveHb ONM3KHM COCTaB COepxKallMxcA B HH 
rpawaTos, ompeyemenubli mo quarpamme M1. A.THepyuiepa u gp. (°) (ta6a. 1 

CmaparquT B CMaparuT-rpaHaTOBbIx Mopofax oOpasyeT riomMepoblacTOBB 
CKONJICHHA KCeHOMOp(HbIX HM IMMpOKUX IIpH3MaTHYeCKUX 3epeH, 0 (popy, 
HanOMHHaoOulMx TupoKcen. [lonepeynpie paspe3bl — THMMYHbIe LA poroBoii of 
MaHKM CO CaMHOCTbIO MO IIpu3Me, Mon yriom 124°30’, B HekoTopsix 2epHa 
Bua THaswaroBat OTebHocTb. B wousuT-rpaHaToOBbIX NepHAOTHTax M amdpE 
Oo/IM3HpOBaHHOM raGOpo cMaparq¥T 3aMellaeT ONMBUH M MIMpoKceH, oOpa3y 
arperaTbl JIMCTOBHAHBIX, H€CKOJIbKO BbITAHYTHIX 3€peH; B 9KJIOPHTAaX OH pasBr 
BaeTCA NO OMauuTy MH OypoBaTo-3eueHoH poroBoli oOOMaHKe B Bue KCeHOMopd 
HbIX HW IIpH3MaTH4YeCKUX 3epeH. 

B imax cMaparmuT mourn GeclBereH, co cmaObim 3eeHOBAaTHIM OTTEE 
KOM HM €J\Ba 3aMeTHbIM IIJICOXPOH3MOM B 3eJIeCHOBaTHIX TOHAX. Cxema aOcopl 
uuu Nz=Nm> Np. B 3epHax cMaparquTa BcTpeyaloTcaA BKIOUCHHA TIMK¢ 
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Ta6aunma 1 
KomnoneuTHbIit cocTraB rpaHaToB 


| Pasme Tpoccynap| AsbMan- 
Tloxasa- Se ate Ilupon eeaun aun muu-+cnec- 
Tlopoya TeIb TPe- | pot suet- capTHH 
JIOMJIGHHA xu, A* 
MOJI. TIpOWeHTOB 
664/42 TpanatTospili nepuyorur 1,750 li isis} 50 18 32 
4149/43 Ipanat-am@u6on0paa 1,744 dd bs 53 20 27 
65/44 Amou6ou0Bpi sknoruT 1.755 11553 48 18 34 


* Onpegenenna M. T. Suuenxo. 


fiTa, BOKPyF KOTOPbIX “SaMeTHO YBeJIMYMBAeTCH WHTeCHCMBHOCTb OKpacKH, 
anoyoOue cBoeobpa3HbIX MIeOXPOMYHbIX JBOPHKOB, MO APKOrO, TpaBsAHO- 
eseHoro seta. CMaparQuT ontTuyecKH mosloxKUTembHbIM, 2V KoneOnerca OT 
2 fo 87°,yrom yracanua—ot 17 yo 26°. XapaxtepHa Aucnepcua onTuyueckux 
MCCEKTPHC HM JIMUIb B OJHOM culy4ae (B CMapargquTe “3 CMaparuT-rpaHaTOBOH 
opofbl, oOp. 149a) Obina oTmeyeHa cma6aa mucnepcvA onTuyecKux ocelf 
r>v: npw }= 671 mp 2V = 82°54’, npn } = 495 mu 2V = 82°48’. 

Ontuyeckuve CBOHCTBa MCCuIeMOBaHHbIX CMaparquToB oOHapyxXuBaloT Ooub- 
O€ CXOJCTBO C KaPpHHTHHAMM BOCTOUHEIX Aybn MW MapracuTamu. 


TaOauna 2 
1 
IIpumeua- 
| Ng | Nim Np cNg SONY ee 
a... H3 30H KOHTAKTA OKMIOTHTOB MH TpaHaTOBHX MeEPHAOTUTOB 
4,655 1,634 1,630 22° 82°,50’ 
ONAPHBIL CLES Bae qHO-3eJIeCHOBAaTHIN OecuUBeTHbIht r>a 
Ypan } 149a Buse HO-3eNeHOBATHIH OecUBeTHBIi 17° 83° 
MOTAH aA 11/3 BaeqHo-3eeHoBaThHiit GecuBeTHHIA 18° 87° 
Topka \ 12/3 BecuBeTHbIi C SeJICEHOBaTbIM OTTCHKOM 26° 82° 


TlapracuTpy HS) YOu Dds khel i Ossetia CaO Mart Ue Ck Hex KapOo0HaTHHX Nopog 


. Haprac (5) * (#4) 41,6353 1,6205 41,6158 Pappy 1 i}8)2-340)" 
Buaequo-3eneHona- | Baequo-kopuyHe- | BaeqHo-3emeHoBa- 
TH BHI Tb 
KyTua (7) * (2°) 1,652 1,638 1,634 26° 56° 
Cretnpiit romy6o- | Ouenb OnequbI | Baenubl 3eneHo- 
BaTO-3eJIeHbIi rosyOoBaTo-3eu1e- BaTO-2K eITHIM 
HbIL 
INCHBUINIb (*) 1,654 1,645 1,638 3i° 80° 
Baequo-seneHb | BaeqHo-Kkopudue- | baequo-3es1eHoBa- 
c romy6oBaTbIm BaTbi Thi, NOTH 
OTT€EHKOM 6ecuBeTHHBIL 


W3 S9KNMOTUTOBHX NOopog BoctouHyx Aabpn 
Aureana (}) 


KapuHTHH BE no cBOogKe 


Ng—N p 
IHPe IbBaltnHrapTeH 1,650 4,640 1,632 20° 79—82° 0,022 
SemeHbilt Kopuunepato-3e- | CBetubiii TpaBa- 
JeHbiit HO-KeJITHI 
Ne—N p 
Sayanbnb, Kamm- Senenpl oO 18—21° |78—82° 0,020 
peruou KOPHUHEBOTO 0,022 
surrpa6en, Tony6oBatTpiit Koputuepo-seste- |)KemTopato-cephili | 16° 14—22° 
OKKepoyx HI 
Nauntasb, 3eneHbi Kopnuneno-3eue- KopuuHeBblis 28° 
r. Jleo6en HbIL 


& Homepamu B ckoOKax O603HaueHBI MHHepavbl, XMMMUECKMH COCTaB KOTOPEIX MPHBe- 
[eH B Ta6. 3. 


CmaparquT Obl BbletweH us rpaHatT-ampuOouoBoli Moposbl (cocTosmeli 

13 40% rpanata, 59% cmaparguta Hi 1 % akieccopHbIx MHHePasoB (1MpUT, NMKO- 

‘AT, WIbMeHHT (?)), OTOOpaH Mo_ GuHOKyApHOM JyMOH Mp OovIbUIOM yBeuH- 

[eH H MOJBeprHyT XHMMYECKOMY, CII€KTPasIbHOMy M PeHTTeHOCTpyKTypHOMy 
1HaIM3aM B Ja6opaTopuax Mucrutyta. 
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) 
Ta6muna 3 


Xumuyeckue anamusbl (B BeCOBLIX MpOleHTaX) WH CTPyKTypPHble POPMYAbI CMaparAuTOB |} 


llapracHToB 
J DS eae 6 SU ee ee 
CmapargurTpl TlapracutTpi 
KomnoneHTbl ; | ; " | ; P | hs 7 
ee IE Re A Ee a ee ee ee eee 
SiO, 46,63 44,38 45,14 40,80 48,38 43,19 40,96 
TiO, 0,08 0,0. _ 0,20: 
Al,O, 43,24 17,32 17,59 12,60 40,83 ATT 17,84 
e,03 0,45 0,76 3,22 3,24 
FeO 2,300 3,83 3,45 3,20 1,56 9,78 2,00 
MnO 0,06 0,90 1,40 0,04 Cae ppl 0,08 
MgO 49,90 15,48 16,69 11,20 20,78 41,57 17,56 
NiO 0,24 
CaO 12,33 41,54 12054 23,00 12,24 10,04 12,53 
BaO 0, 06: 
Na,O 2,40 de 2K 2,25 2,69 By 1,70: 
K,O 0,26 0,38 0,36 1,38 Cuegpi 1,907 
Gr,0; 0,25 0,38 0,79 2,00 
20, 0,02 : 
H,O— He o6H. 0,04 
H,O+ 2,43 4,63* 1,34* 5520" 0,94 4,05* 4,00: 
F He 06H. 1,82 _ 1,28 
Cl 0,41 
B,O; 0,06 
Cymma 100,37 400,05 100,33 99,4 101,44 99,72 100,86 
—0:76 —0,63 | 
Om 100,68 £00, 86- 
Si 6,41 6,27 6,22 6,82 6,7 6,12 5,76 
Alryv 1,59 1,73 1,78 1,18 1,3 1,88 2,24 
Aly] 0,54 Td5 4,07 4,44 0,47 1,06 0,725, 
Ti 0,04 0,02: 
Cr 0,03 0,04 0,08 0,26 
Ni — 0,02 
bese 0,05 0,07 0,34 0,34 
Fe": 0,26 0,45 0,40 0,44 0,18 1,16 0,24 
Mg 4,44 3,25 3,43 2,79 4,28 2,44 3.68 
Mn — 0,11 — 0,20 - 
Ca 1,81 1,74 4,85 2,23 1,82 Nee 1,88 
Na 0,65 0,3 | 0,60 ovr | 0,85 0,45 
K 0,05 0,06 0,06 0,24 0,33 
OH 2,59 2,67 2,26 ATS 1,34 1,91 1,94 
F+ Cl 0,78 (0,567 05k 
O 21 ,A4 Plas) ae 22,25 19,88 22,09 24 
Vyenbu. Bec | 3,046 | 3,075 | 
AnanHuTuK T. M. Mu- Tm. 
TIOWMHA Jlesuc 
UctrounuK | | (°) 
User TpaBaHo- Mexyy u3sym- | 3enenpiti Uepupt c |UepHpik, c | UepHo-3e 
3eJIeHbI ft PY HO-sese- 6ypoBaTbiM |6ypoBaTbIM| JIeHBbIE. 


HbIM H TpaBaA- OTTCHKOM OTTCHKOM 
HO-Se€JICHbIM 


* H.O o6maa. 


1. Cmaparaut us cmapargut-rpanatosof nopogs Cmogsnof Topxu, o6p, 1497/4: 
2. CMaparguT 43 KopyHyoBbIx py2HHKOB CesepHoli Kaposunnt, (*) 3. CmaparguT u3 Kopyt 
MOBbIX pyAHuKoB Cepepnoii Kaponnnpi (°). 4. Xpomospifi cmaparquT u3 Coccio pHTOBOr 
ra66po o. Kopcuku (6). 5. Mapracut u3 Kap6onaTHoli KOHTaKTHO-MeTacomaTHuecKOli nopox 
o. Tlaprac (*). 6. Tlapracur 3 porosoo6manKoporo Tpannogoro rpanyauta p. Tazo 
lO. Ypau (1%). 7. Tlapracur u3 KonTaxTHo-mMeTracomatuyueckoli nopogb lOmwxnot AkyTun (28) 


B MOuJApHOypaJIbcKOM CMaparguTe cnekTporpaduyecku ycTaHOBJIeHO IIpF 
cyTcTBHe MenH (0,000 n %), crponuna nH HuKenA (0,0 2%), ranaua (0,00 n%) 
KoOasbTAa (?). 

Jlanble XMMHYCCKHX aHaJIM30B MOKasblBaloT (cM. Ta. 3), TO cMaparan 
HEJIb3A PAaCCMaTPUBaTb KaK Pa3HOBHAHOCTb aKTHHOJIMTa, MOCKONbKy B ef 
cocTaB BXOJMT 3HauHTebHOe KowMyectBO AlzOs (or 12,6 yo 17,3% 
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COOCHHOCTbIO COCTaBa BCeX YKa3aHHbIX CMaparMTOB ABJIAeTCA MpucyTcTBue 
poMa WH JOBOJIbHO HH3KaA XKeJe3HCTOCTb, MPHYeM OKHCb Xee3a Halifena 
OJIbKO B MOJIAPHOYpaJlbckOM cMapargute. [loceqHH xXapakTepusyerca 


y, : it. 8 ook ee et) al ae 
1067 ° 
th ail | =) ik a St aka. 
1G PAU) 30 40 50 60 70 mu, 


Puc. 1. [lubbepentuaibHaa KpwBad HarpeBaHHA cMapargquta u3 
palouna Cmoganon TopKu 


- 


aK>xKe BbICOKHM cojlepxkaHvem MgO, 4TO, OYeBHAHO, CBA3aHO C BbICOKHMM CO- 
ep>xkaHvem MgO B ucxogHbIxX Mopogax. CMaparguTel v3 Nopog, 6oratpix AleOs, 
TMHMYAaOTCH OObUIMM cojepxKaHHeM BEV OR Ure hee 


WHHO3eMa (aHaJiM3bIl 2, 3) B TO BpeMA : 

ak CMaparquT u3 MOpox c BbICOKHM MexkmocKocTHble paccTosHusA (B A)y cma- 
o Ca G parquta u3 Cmoganoh Topku, Tlonapupmt 

ee eM a OraT KaJIbUHEM Ypan (Fe — uanyuenve, 2Mamerp KaMepBI 

aHaJ1H3 4). Kak BHHO, cocTaB CMapa- 57,3 MM, 2Mametp cTom6uKa 0,6 mM, 9Kc- 

IMTOB 3aBUCHT OT TOM cpelbl, B KO- nosnuua 1 4. 10 M.) 

opoH OHM OOpasyioTcs. 


_ Xumuyeckui coctaB u CTpyKTypHble rat deelweruleds alyassll anes 
SOpMY.Ibl CMaparuTOB MW MapracuToB 
me. bis 7 |8,28|| 10 |2,55 || 7 | 4,578I] 5 | 4,198 
JleOaerpamma NOJIA Pp HOY Pp aJIbCKOrO : 4,93 8 2,31 3 1.538 3 1187 
; 45 of 49 1 
paparaira (Ta6u1. 3), MNouwyyenHar Se OL eeuleia lee ameene Wien 
. WH. Opranosok, o6HapykuBaet Ooub- 3 | 88h] 4 [1-952 |] 9 | 14851 7 | 1,075 
O€ CXOCTBO Cc WeOaerpaMMOH AKyT- 7 |3.27|| 4 14.815 |] 5 | 4,320/1 4 | 4,028 
5 10 |3.10|]] 2 |4:745 || 5 | 4:307| 7 | 1,021 
Koro Napracuta (omy 4eHHOn B TeX gah ecantitnas al geeen | eeuelnatoor lesen tery 
€ yCJIOBHAX, HO pv OowbWeH 9kcrO- 3 |2:80|| 4 |4,637 || 5 | 1,277|] 3 | 0,996 
10 12,69] 4 | 4,609 || 4 | 1,244 


MUHN). 

Onucbipaembld CMapargquT mogBepr- 
A TeEPMHYeCKOMY aHaJH3yY B JaOopaTOpHu v3HKO-TeXHHYECKOrO SKcMepH- 
eHTa IIpH BbICOKHX TeMMepaTypax, Ha TepMoBecoBoH ycraHoBKe A. HV. Lzer- 
OBa. 

Huddepent\ualbHad KpHBas cCMaparguta (puc. |) 6u3Ka K KpHBOM Harpe- 
aHHA poroBoh OOMaHKH U3 OKOOCKapHoBoro raOOpo-qHopuTa p. BepesopKu 
TarnaibcKn paliou), Reruypatalua KoTOpoH mpoucxoguT B TeMMepaTypHOM 
HTepBasie 1044—1075° (#4), 

Bce mpuBemenuble WaHHble 0 cMapargute IlomapHoro Ypasma Mo3sBousAwT pac- 
MaTPpUBaTb eFO KaK MOJIOKHTebHYIO XPOMCOfepxKalllylo poroBylo OOMaHKy 
@leHoro WBeTa, M0 cocTaBy MU CTpyKType OM3Ky!0 K Mapracuty. 


MucTHTyT reomorMu pyHbIX MeCcTOpoxKeHuG, Tocrynusto 
neTporpadvwH, MHHepaworHu Hu reoxHmMHu 21 V 1959 


WHTHPOBAHHAS |} JIATEPATYPA 


1F. Angel, Neues Jb. Min. Abt., 91, 151 (1957). 2 A.T. Berextuu, Muue- 
anorua, 1950. % M. J. Buerger, Amer. Min. J., 12, No 10, 374 (1927). 4B. UU. Bep- 
anekuu, C.M. Kyp6aros, S3emuble CHIMKaTb, aIOMOCHMKaTHI H UX aHavory, 
A.— JI., 1937. 5 A.H Buuueaa, T. Bunueaa, Onruueckas munepanorua, WI, 
953. ®M.A.Tuepymes, HW. A. Kanuuun, B. UW. Muxees, I. HU. Cmup- 
[0B, Sam. Bcecoro3H. MHH. o6m., 85, B. 4, 489 (1956). 7 9.C. Laua, Onucatenbuas 
lHepanorua, 1937. ®C. Doelter, Handb. der Mineralchemie, 21, 1913. °® F. A. 
tenth, Bull. of the U. S. geol. Surv., Ne 74, 45 (1891). 19 K. Hintze, Handb. der 
Mineralogie, 1897. ™S. Kreutz, Min. u. petr. Mitt., 27, 247 (1908). ™ B. H. Jlo- 
O4HHKOB, I vaBHeliume nopoxoobpa3ylome MHHepasmnt, M.— JI., 1947. 38 ®. IO. Jle- 
MuHcou-Jleccuur, Tp. CI6 o6m. ecrecrsoucn., 30, B. 5, 169 (1909). 14 JI. H. Os- 
iMHHHKOB, A.C. Ilyp,H. T.EabKku ua, Tp. Copem. no repmorpadun, 251 (1953). 
‘Tl. Tl. Cepgwueuxo, JAH, 96, Ne 6 (1954). 16H. Strunz, Min.Tabellen,1949. 
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Jiokxaym AkKayeMUnM Hayk CGE: ’ 
1960. Tom 130, Ne 3 I 


METPOIPA®H; 


r. H. BYWMHCKHA 


O AMATEHE3E KEMBPHMCKOM CHHEM TJIMHbI 
OKPECTHOCTEM JIEHHHIPAA 


(I1pedcmaeneno axadenuxom H. M. Cmpaxoeoim 10 X 1959) 


ae 80% MOpOMbl COCTAaBJIAeT CePHUUTONOACOHEI MuHepasl, COL 
*aempiit H. A. Ycnencxum (*) c rpynmok dourutos. Kapil cocTaBiaeT OKOJ 
15%, a Monespie mmatTE 3—4% nopogp. Pa3meppr ux 3epeH oOnrmHO 0,01- 
0,05 mm. BropocreneHHbIMH MHHepaslaMH ABJIAIOTCH MYCKOBHT, Oypble CJOLb 
XJIOPUT, TayKOHUT, KapOonaT, NupuT (oKono0 0,7%) u Oypple OKHCEI KeNesé 
CopceM peKO BCTpeyaioTCa TYPMAJIHH, WMPKOH, allaTHT, amM@uOow, SHQOT | 
pyTus. 

Ilo qannpm M. E. Axopsesot (°), KeMOpulickad ruiMHa “U3 Kapbepa KUpMMt 
Horo 3aBoya y cT. [lonoBKa cocTOHT M3 THApOcsOLE Cc MpHMecbIio MOHIMGH 
JoHUuTAa (OeijenmuTa). 

Vi3yyenuple HaMH OOPa3IIbI TIMHbI B3ATHI y wOxKHOrO Kpaa r. JleHnurpay 
c rayOuHbt oKo0 10 M, cuuTad OT KpoBIM acta. CneqoB OKUCJIEHHA Ha TaKO 
raryOune ye He OOHapyxKuBaeTca. CroNcTOCTS TJIMHbI e1Ba 3ameTHa. TpelnH 
B Hel, BbITOJIHCHHbI€ AJCBPUTOBLIM MaTepHasIOM, TakxKe cj1a6O BbIpaKeHBl. 

CKPpbITOe HH MWIOXO BHAMMOe CTPOeHHe PJIMHbI OblJIO MpOABIeHO NyTeM Mpc 
NUTKH OOpasioB KepocuHomM. Mero NposBieHua omucaH MHOIO (?) panHet 
B aHHOM cJlyuae H3 COpasloB CyXOH PJIMHbI OObIKHOBEHHOM HOMKOBKOH MO Tepes 
BbINMJIMBaJIMCb MwiactuHku 6—10 mm TosuHHou. Tlorom ux MOBepXHOCTb 3aut 
Wlalacb HOXKOM, Mp HeOOJIbUIOM CMadMBaHHM BOOM. Cyxue MacTMHKN, TI 
TeNbHO OFHULEHHEI€ OT TIBI, NOPpy2KaMCb B BaHHOUKY C KepOCHHOM Ha o- 
10 mun. Kepocuu Oni B3AT NOTOMY, YTO NPONUTKAa MaCJIOM TaKOH TOHKOAUCTIEp( 
HOH MOpombl, Kak KeMOpulickad TiuHa, MpOLOKAMACh Ob Zomro. BuinyTse ¥ 
BaHHOUKH IIaCTHHKM KJlasIMCb Ha pelleTKy, OCTaBUIMHCA Ha HHX KepocuH BIIE 
TRIBAJICA, M Yepe3 HECKOJIbKO MMHYT Ha NOBePXHOCTH MNaCTHHOK MOABAAJIC 
QOBONbHO OTYCTIMBbIM PHCYHOK. 

na mowysenus cTOHKOrTO pucyHKa HeOOXOJUMO Ba YCJIOBUA: UTOObI *KH] 
KOCTb He HCIlapsvlacb, He OKUCIAMaCb HW YTOObI OHA MpOMuTaNa WiacTHHKy B 
BCIO TOJIHHY paBHOMepHo. Tak, NWacTHHKM MeJIOBOrO MepresA, NPOMMTaHHb 
TpaHcPOpMAaTOPHbIM MaCJIOM, NO HCTeYeHHH CeMH JleT elle COXpaHUIM JocTaTor 
HO SICHBIM PHCyHOK. 

Ilocue MpoKaJIMBaHUA TllaCTHHKHM TJIMHbI ee CTPOeHHe MposBsAeTcA cab¢ 
HO 3aTO OTUETJIMBO BbIPHCOBbIBaeTCA paclipesesieHHe CHAeEPpHTOBLIX sepeH. H 
MIPOABJICHHBIX MWaCTHHKaX KeMOPHHCKOH PuIMHbI ACHO OOHapyKMBaeTcaA TOHKA 
CONCTOCTh MJ MHKPOCJOMCTOCTE (puc. 1, a); “puc. 2a, 6) 6acn, BKJICHKY 
crp. 610). Tommuna caowKOB Bapbupyer oT OMHOFO NO NECATBIX OeH MH 
JIMMeTpa, peXkO OObINe HIM MeHbIe. CBervible COHKU CIOKeHbI KBapIeBbl 
TUIMHMCTbIM aJICBPUTOM, a TEMHbI€ — THAPOCMOLAHbIM MM HEpavIOM. BpigepxKat 
HOCTb CJIOHKOB cwlaOai, HEKOTOpbie M3 HUX HME€IOT JMH3OBMAHBIM XapakTep, 
pyrue OOppiBpaloTca BecbMa pesko. IIpeqnonaraTb 37ecb NOZBOLHEIE OOS H 
HeT JOCTaTOUHBIX OCHOBaHMH. BosMoxHO, YTO MOCTOAHCTBO CJIOMKOB Hapyll 
JOcb TIpH ycaqke MU OOe3BO%KMBAHHH Hla elle Ha WHE MOps. 
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To, uTo Takaa ycayKa JlecTBHTeIbHO CONPOBORaach HapylleHHeM MUKPO- 

JIOUCTOCTH, BUAHO MO BePTHKaJIbHbIM TpelliMHaM, pacceKalowluM rauuy. ILu- 
pHHa TpellHH Bapbupyer OObIMMHO OT HECKOJIbKHX CaHTUMeTpOB yO | MM. STH 
peliHHbI BUHO Kak B IJiaHe, TaK HW Ha paspese. OHH BHINIOJHEHbI CBETJIBIM KBap- 
€BbIM TIMHHCTbIM aJIeBPHTOM. OOpas0BaHve STUX TPeHH MpOUsOMIIO ele B 
My, a pv ero ycayke OHM ObIJIM CMATHI NO BepTHKaJIM HW CTaJIM WwouuaTHIMH, 
3BHVJIMCTBIMH. 

AnaOPHYHble TPeMHE! ObIIM MOyueHbl HaMH MCKYCCTBeHHO B cTakaHe 
OTCTOABINEHCA Noce BIMyYMBaHUA CHHeK ruuHon. IIpu werkom BpallleHun cra- 
aHa BIpaBO HU BJIeBO B vIHHe NOABJAIOTCA KJIMHOBUHbIC We, MOXOmKNe Ha 
PpelHHbI yCbIXaHUA, OJHAKO B JaHHOM CJly¥ae OHM OCOPa3z0BasNCb NO BONOU. 
O3MO2XKHO, UTO B TaKHe TPeLLMHbI U MPONCXOANJIO 3aTeKAHNe aJEBPHTOBOFO Ma- 
epuana. Mspenka BcTpeyaloTcaA XOJbI HOATOB, ceyvenuem oObluHO | X 3 MM, 

CHJHONLeCHHbIe MO BepTHKaJH. 

CcbepomutTopbie 3epHa CHyepuTa Umer pasmepp 0,2—0,5 MM, TaK 4TO IpH- 
YTCTBHe UX B iWHe NpHaer eH NecuaHUcThi OOmUK. XUMMYeCKHH aHasIMs cu- 
€PHTOBbIX 3epeH NOKasaJl CuleLy!IOWlMH UX cocTaB (B MpoleHTax): 


| Hepacts. CaO Al, 
OCTaTOK 15,83 MgO 1,39 
Al,Oz 5,15) y COs 480,37 
Fe,O3 HeT P.O; 0,32 
FeO 40,67 

) MnO 3,98 Cymma 99,90 


Pa3sioxeHHne OOpasia NponsBogusocb B 20% HCl c kunayenuem B TeyeHHe 
MMH. Sa 9TO BpeMA BeCb KapOOHAaT PacTBOPAeTCH, a CUJIMKATHbIe MUHEPaJl 
aTparuBaloTcaA B HeEOObIUION crelieHu. Ec WyTeM Nepecueta CBA38aTb OKHCJIBI 
a, Mg,Feu Mn cCOg, To ocTaeTca JHIIb HEOOMbINOK H3ObITOK NocseqHeli B KO- 
wuectBe 0,05%. 

IIpu usyueHuu CHAEPHTOBLIX 3ePeH CYWIECTBCHHBIX pasJIHUNH MexKTy HAMU 
e oOHapyxeno. Ilocne npoKaIMBaHUA Bce OHH CTAHOBATCA YepHbIMN. OueBu HO, 
TH 3€pHa IIpecTaBJIAIOT HE CM€Cb Pa3HbIX KapOOHATHbIX MHHepaJiOB, a OH 
apOoHaTHbIN MHHepad CIOMKHOFO COCTaBa — MapraHUWOBHCTHIM CHJLepHT. 

Pacnpemesenne 3epeH CHeputa B rviHHe HeNpaBHJIbHOe, JIMH30BHQHOe, pac~ 
€HHHOe, KYIHOE, JMHeHHOe HM MyHKTUpHoe (pre. |, 6,4). Onn uate BcTpeuaioT- 
 B TCX Pa3HOCTAX IIHHbI, KOTOPbIe COMepKaT MaJIO aJleCBPHTOBbIX Mpocwoes. 
acTb 3epeH CHepltTa pacipelesena BIVINHe BAOJb BePTHKAJIbHBIX TPellHH, 
acTb TO CJIOMCTOCTH B Bue HeGOMbIUUX WHH304eK. HeKoTopble TpeulMHbI pac- 
€KaiOT JIMHSOUKH CHJe€PHTOBLIX 3ePeH UH COLepKaT NOCMeLHHE TOKO B PelKO 
acceAHHOM Be. OTcloa MOMKHO ClleslaTb MpeMMONOReHHe O BO3HHKHOBeHHH 
PelllMH JO UW OMHOBPeMeHHO Cc COpasOBaHHeM CHLEPpHTOBHIX 3epeH. Kak TpellHHbl, 
aK HM CUJepuTOBbIe 3epHa OOpaszoBasINCb, OYCBHHO, Ha WHE KeMOpHiickoro Mops 
Wy, B Wpollecce ero quarenesa. He ucks10ueHa BOSMOXKHOCTb BOSHUKHOBeHHA 
pelllHH B pesybTaTe 3eMueTpAceHuH. 


Tlocrymusio 
30 IX 1959 


IIMTMUPOBAHHAA JIMTEPATYPA 


PAM. bow pena. Mss. TITY, 51, 3.78. (1932) 9? T Moby muancky i, 
UTONOTUA MeNOBbIX oTNOxKeHHH JInenposcko-Jlonenkoh BnaguHel, V3. AH CCCP, 1954 
ll. A. 3ematTuencku i, Tp. Kepamuuecxoro uucr., 23 (1929). *H. A. Ycneu- 
K¥ fi, «CuHaa» KemMOpuiickan rimua oKxpectHocTelt Jlenuurpaga, 3an. Bcepoc. muHep. o61t., 
0, No2(1941), & M. E. dkosaesa, Tp. Beec. H.-W. mHcT crpouT. KepamuKH, B.8 (1953). 
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[EOXHMH} 


H.cA. AJIEKCHHA 


O PACHPEXEJIEHHH AYTHTEHHOTO KPEMHE3EMA 
B HJIMCTbIX OCAJKAX CPEJHEM 4ACTH 
KACNHMCKOrO MOPA 


(ITpedcmaszeno axademuxom H. M. Cmpaxoeoim 22 X 1959) 


Vsyuenne pactipeqesieHi ayTHreHHOrO KpeMHe3eMa B COBPeMeHHBIX OCaKa 
C WebIO BbINCHEHHA eFO POI B Mpollecce OcaqkooOpa3s0BaHHA paHee MpoBosl 
aocb B Oxotckom, Bepuurosom, SlnoHcKOM MOpsX, B CeBepo-3alaqHOH 4aCcl 
Tuxoro okeaHa, B Apaabckom ope, B o3. Baitkan (*,°,14,17,14). Jina Kacnui 
CKOrO MOPA TaKHe JaHHble COBEPLICHHO OTCYTCTBOBAJIN. | 

IIpu ucceqoBaHHi COBPeMeHHbIX OCaAKOB BOCTOUHOrO NobepexbaA CpesHel 
Kacnua u ero rilyOOKOBOAHOH yaCTH HaMH 6bIJIO OOpallleHO BHHMaHHe Ha H 


= <1% 

LILI) 1-4% 
EBB 410% 
= >10% 
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6 ee 
@5308 

@172 


9129 
131 @130 
®@ 


116 
115 © 
@ 
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fo2 @ 
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Puc. 2. Kapta cTanuui Puc. 3. Pacnpefenenue ayTurenHoro D 
KpeMHe3eMa B MWVJIMCTbIX ocalKax I 
Cpenuero Kacnua 


AMUHE 30eCb OCANKOB, OOoralleHHbIX CKeeTAaMH JJMaTOMOBLIX. STO cBers0-3eN 
HOBaTO-Cepbl€ MeJIKOaJICBPHTOBbIe WJIbI, B CYXOM COCTOAHHH JlerkHe WM cer 
MOPHCTHIe, COMepXaT B CpenHeM 33,5% NemuTOBOH dpakunu. MuKpodororpadr 
CTPyKTypbl OcanKa JlaeTcad Ha pwc. | (cM. BKaeHKy Kk cTp. 577). Jas ott 
OcalKOB XapaKTepHa BbICOKaA KOHWeHTpPalluA ayTHTeHHOrO MMpuTa, cpeqHi 
coep*kaHHe KoTOporo cocTaBHsO 29,4% TaxKeNOH YacTH aleBPHTOBOM dbpakun 
Kpome Toro, B TA2KenOl YacTH ObIIM BeTpeyeHDI cog! (18,4%), sT1uL0T-LON3) 
(11,5%), aumMonutT (9,3%), marneruT (5,2%), KauIbUUT (11,2%), anrugp 
(2,2%), unpkon (1,2%), poropaa oOmanxa (1,1%) u mp.; B merKoii uacTa - 
raMuncTble arperatel (36,4%), RuaTomosble (21%), cnukyst (6,5%), KasbIt! 
(22%), Mouepbie umats (5,4%), KBapu (3,3% ) nm ap. . 

Ilockobky O cHxX Top cofepxkaHue ayTureHHOro KpemHesema B ocanKi 
Kacniniickoro MOps He M3y4YanOcb, B ma6opaTopun Wuctutyta oKeanoyori 
AH CCCP JI. C. omnnoii 6bi10 npoananusupoBano 14 OOpa3lOB HJIMCTHIX Oca 
koB (pue. 2). B Hux onpegenanocb cofepxKanne SiO, B uBykpaTHonw 5% ¢ 
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BOH BbITSXKKe, COracHO OOWenpHHATOH MeTomuKe. IlapamienbHO B Tex xe 
o6ax T. D. Ppauesoit uC. B. Wuxynosoli 6bin onpeyenen oprannyecknit yruie- 
4 10 Metonzy Knona. PesyabTatbl aHasusa NIpHBOAATCA B Tabu. 1. 

TlosyyeHuble aHaMTHYeCKHe [aHHble MOATBEPAMIH HanHWHe BbILeTeHHOL 
PH BH3YyaJIbHOM OMMCaHHH OCaKOB 30HbI HJIOB, OOOrallleHHbIX KpeMHe3emom,, 


Ta6auna 1 


CoyepxaHue SiO, oa Copr’ CaCO3 B MOBepXHOCTHOM CJIOe MAHCTHIX OCanKOB 
Cpeanero Kacnusa (B mpouentax) 


pee Sonia Tunpi oo ee ae pone SiO, eats Cook | CaCO, 

102 MenkoaneBpuToBHi wa LOT: 4,72 cy 13,3 

103 To xe 343 Sys) 2,97 oe 

113 Anepput 150 0,92 0,94 10,4 

115 MeskoaeBpuTOBLI Hd 743 Es DE) 6,52 1) 

116 To xe 600 3,26 2,60 skh 7 

129 AJIeBp UT 180 4,23 sh) 33,7 

130 MenkoaneBpHToBLIi ws 340 4,76 3,40 12,4 

131 .|.To xe 540 3,73 4,53 8,6 

133 AneBput 203 1,00 dp ae) 3 

145 AneBpUut 56 Ds Tee 5,83 44,5 

162 MeskoaneBpHToBbit wd 228 11,98 3,34 16,4 

: biz To «xe 253 8,26 Se 14,5 
] 179 Mies: 150 2,80 Ze) 11,9 
| 9308 es 210 5,89 by 13,4 


OTATHBaIOuleHcaA BUOJIb BOCTOUHOTO NOGepexba CpenHero Kacnua ua rsy6n- 
200—400 m (puc. 3). O6pasoBaHHe 3THX OCANKOB, BEPOATHO, CBA3aHO C NOJb- 
MOM Ha MOJBOJHOM CKJIOHE BOCTOUHOrO NoOepexkbA TJIyOHHHBIX BOL, OOora- 
\CeHHBIX KpeMHHem (7). Ha NOBbILWeHHe KOJIMYeCTBa (PUTOMJIAHKTOHA, CBA3AHHOe 
‘TlO’beMOM ru1yOHHHbIX BOX B Cpeguem Kacnuu, yKaspiBaet JI. C. Cuupnosa 
3), Cogjaroulvecd 3fecb OlaronpHATHbIe YCJIOBHA MpPHBOAAT K OOorallleHHIo 
OB JHaTOMOBbIMH, H B pesysIbTaTe 3TOFO HaOMOLaeTCA NOBbILIEHHOe Avia Cpey- 
ro Kacnua cojepskaHve ayTHreHHOrO KpeMHeseMa B OCayKax. 

Hanppiciiiee cogepxanue SiOsayr(11,98%) oTMeyeHO B CaMOH CeBepHOH TOU- 
3TOH Momocbl HOB Ha cTaHiHH Ne 162. Ota cTaHWHA HaXOJHTCA B BeplinHe 
aJ\MHbI, OCTpO Bpesarollelica B II pHmManrbllliakCKOe M@JIKOBObe HM pacliMpsxto- 
elica K ruilyOnHam Cpeguero Kacnua. Ilo-suqumomy, B BeplinHe STO Bilayu- 
I CO3aloTCA GOlarOMpuATHbIe YCJIOBHA, CMOcCOOCTBYIOWNHe HaKONJeHHIO [Ha- 
MOBBIX, OOHJIbHO COJepxKallMXCA BO B3BeCCH, B8ATOM HaMH M3 NpHAOHHOFO CJIOA 
bt Ha [I] pHMaHrblllliakKCKOM MeJIKOBOJbe. 

Kpome 9Toi mom0cbl WJIOB HECKOJIbKO MOBbIWWeHHOe comepxKanne (4,25%) 
THreHHOrO KpeMHe3eMa HaGuOfaeTcaA B OCayKax rsryOOKOBOAHOK uacTH Cpez- 
ro Kacnua, re MponcxoquT ero Hakolvienve, OarofapaA MexaHHyecKomy 
DHHOCY TOHKHX OOJIOMKOB CKeJIeETOB JMaTOMOBBIX. 

Tlvatomosble B ocayKax, 10 ompegenenuto A. II. Ky3e, npegctapsenbi Cos- 
nodiscus perforatus Eh., Coscinodiscus radiatus Eh., Actinocyclus Ehren- 
ergii Ball. 

TlockombKy OpraHwyeckoe BelecTBO B OCafKaXxX, Tak #Ke Kak MH ayTHreH- 
pI KPeMHe3eM, ABJIAIOTCA OMOFeCHHbIMH KOMMOHEHTAMH, HaM lpecTaBsAeTCA 
HTePCCHbIM CpaBHHTb paciipezeenue Cope C pacMpocTpaHeHuem ayTHreHHOro 
DemHe3eMa. 

Tlanuble 0 cofepxanuio Copr B ocaykax Cpegnero Kacnua HMerotcs 
lb Jit HeOOMbWOrO yyacTKa SanafHoro MobepexKbA, MpHMbIKaloulero 
Anuepouckomy nosyoctposy (8). Jaa ocaqkoB BOcTOUHOrO NOGepexKbA Hi 
TYOOKOBOAHON uacTH Cpequero Kacuua B JMTepaType MaHHble OTCYTCTBYIOT, 
NosTOMy ObINM CiemaHbl OnpeseneHuA Conr, NPMBOAUMBIe B Tabm. 1. 
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Pacnpemenenue Copp 'HECKOJbKO OTMMYaeTCA OT pacnpeNeseHHA ayTHrer 
Horo KpemHesema, MaxkcuMasibHoe cogep»xKaHne (6,25%)Copr HMeeT MeCT| 
B rlyOokoBoqHOH Bnakune Cpequero Kacnusa u copnayaeT C O6sacTbIO pat 
BHTHA HavOouee TOHKUX OCALKOB. ITA CBA3b Copp C COMep2%xKaHHeM NeJIMTOBC 
(ppakuwu JlaBHO ycTaHOBseHa palomM uccsenoBatenel (7*,’,7°). Ho, Kpon 
Toro, Ha BOCTOYHOM cKsoHe Cpeguero Kacnua xopowo Bbiparxexo 06¢ 
rallleHve OCaMKOB Copr, COBMaalouee C NOBDILWEHHbIM COMep2%xXaHHeM ayTHTel 
HOrO KpeMHeseMa. STO NO3BOJIAe€T TOBOPHTb O TOM, YTO Ha NOABOJHOM CKJIOF 
BOCTOUHOFO NObepexbsA Cpennero Kacnus OCHOBHBIM HCTOUHHKOM Copr ABJIATC 
(PUTONAHKTOH, NonaaiouwH B OCaMOK, HM B MeHbileH CTeNeHH OCTAaJIbHb 
OpraHOreHHble KOMMOHEHTHI. 

VspectHo, uTo B KacnvicKOM MOpe OCHOBHBIMH KOMMOHEHTaMH oOcazKC 
ABJIAIOTCA OOJIOMOUHBIL MaTepHadl H KapOouaT Kasbuus. Ha BocTOuHOM CKd 
He, OslarolapA CyLLeECTBYIOWLHM cCMeunHyecKHM COBHAM, 3HaueHHe KapO 
HaTOB BOspacTaeT, OGJOMONHbIi MaTepHa NOMHHHPYeT JIMWWb B TyOOKOBO 
HOH 4acTH CKJIOHa, re, Kpome Toro, NpHoOperaioT 3HayeHHE B Npowecce oca 
KOOOpasOBaHHA CKEJIeTbI AHATOMOBHIX. 

Kak BHJHO, JHATOMOBbIe OOYCOBMHBAIOT HaKOMJIeHHe B OCaKax ayTHr 
HOrO KpeMHeseMa, OpraHHyecKOrO BelleCTBa, a Take, NO-BAAHMOMY, H oC 
(bopa, MOBbILeHHOe KOMHYNeECTBO KOTOPOrO Ha BOCTOUHOM CKJIOHe OTMeUaE 
C. B. Bpyesuy u E. T. Bunorpanospa(*). Ha noppiuenHoe KonMyecTBO (Cc 
tbopa Ha rny6uHax oT 100 20 300M yxaspipaet Takxe M, JJ]. Bygancxaa (°). II) 
CJI€MHSIA CBASbIBAeT 9TO C XHMHYECKHM BbilafeHHem (hoctbopa B 30HE NOLHAT 
rayOuHHbIxX Box. C. B. Bpyesny u E. I. Bunorpagospa cuntatwtT, 4yTo 9 
YBeIHYEHHE CBAZAHO C MOBbILIICHHbIM COepxKaHhem ochopa B 300BOM Mal 
puane, nocTynarolleM B OCaQKH C NyCTbIHHOTO BOCTOUHOrO NoGepexba. OLE 
KO CNeKTpaJIbHBIM aHasH3 200B0rO MaTepHMasia, cOOpaHHoro Hamu B 1954 
Ha BOCTOUHOM NOGeperkbe HW O. Kapa-ana, MOKa3a/l NOMHOe OTCYTCTBHE B H 
cboctbopa ('). STO NosBOAeT CBAZATb HakONeHHe toctopa c muTONMaHKTOHO 
YBeHUMBAIOWLUM COsepxKaHHe (ocdopa B OCalKaX, Ha YTO yKa3bIBalOT B CBO 
padore I]. Jl. Bespykos u 9. A. Octpoymos (°) 2198 ocanKoB OxotcKoro MO 

Tloppiuenve cofep2kaHHA JMaTOMOBbIX B OCaKaX BOCTOYHOFO CKVJIOHA | 
CpaBHeHHIO C OCalKaMH 3alaqHoro cksioHa Cpeguero Kacnua o6ycnoBse 
Take CJlaObIM NOcTyNJeHHeM TeEPppHreHHOTO MaTepHada C NYCTHIHHOrO BOCTC 
Horo noOepexkbsA, TOra KaK Ha 3allaHOM CKJIOHE POJIb JHATOMOBbIX B MpoLt 
ce OCaqkooOpa30BaHHA CHH%KalOT OOWJIbHbIe PeYHbIe BbIHOCHI. 


ViuctutyT okKeaHosoruu 
Akajlemuu Hayk CCCP mea 


WUTHPOBAHHAA JIMTEPATYPA 


‘MOA. Anekcuua, jJIAH, 127,~ New oiSo0). 3210 
MHx CpegHero H TOokHoro Kacnua, 1937. 3 C. 5 cs yeBu4, BP boa Ws ee 
Ba, Tp. Mucr. oxeanon AH, 3 (1949). 411. JI. Bespyxos, JAH, 103, Ne 3 (19F 

Il. JIl.Bespykos, 9.A.O0ctpoymos, JAH, 113, Nel (1957). © M. JI. Byas 
¢kaa, Tp. Toc. okeanorp. uuct., B. 5 (17) (1948). * T. UW. FopmKosa, Tp. Bcecor’ 
Hay4H.-HCC. HHCT MOpCK. xo3. H oKeaHorp.,, 5 (1938). ®T. WU Topmxkosa, Tp. B 
Colo3H. HayuH.-HCCJI. HHCT. MOpCK. x08 MH ckeaHorp., 88 (1959). ® JI. E. Tepmaunoset 
ap Toc. okeanorp. unct., B. 31 (43) (1956). 19 M. B. Kneuos a, Teonorua mopa, 19 
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116, Ne 3 (1957). 38 JI. UW. Cmupuosa, Tp. Hucr. okeaHorp., 3 (1949). 14 H. 
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ITAJIEOHTOJIOTH A 


M. 1. OJIYEHKO 


O CTPOEHHM MCKOMAEMBIX CnNOP CONIOPTERIS 
(IT pedcmasneno axademuxom A. JI. Anuuneim 380 VI 1959) 


B 1opcKHx H Me@JIOBbIX OTJIOXKCHHAX MHOFOUHCACHHBI HaxXOMKH OCTaTKOB 
MCTbeB, NPHHaNexkalllux manopoTHHKy Coniopteris. Ilo xapaktepy crpoe- 
bj JIMCTbeEB STOT POA pasfesaeTcA Ha OobuUIOe KOMMYeCTBO BUOB. Muorga 
a CNOPOHOCHBIX JIHCTbAX Coniopteris HaxOAAT cnopaHruu, CoOpanuple B co- 
ycbl, C XOPOWIO COXpaHHBIUHMUCA BHYTPH HHX cnopamu. Bmecte c Tem, B OT- 
OMKCHHAX IOPbl H Mevla OUEHb YaCTO BCTPeyaloTcA pacceAHHble cnopb! Coniop- 
eriS, COCTABJIAIOULHE 3AMETHYIO YaCTb CNOPOBO-NbIIbIeBbIX cneKTpoB. Llesb10 
\ paOoThl ABJIAJIOCb H3yY4eHHe CNOp H3 CNOpaHreB Pa3JIM4HbIX BUROB 
oniopteris JIA BbIACHEHHA YeEPT HX CXOACTBA HW OTJHYNA HW BO3MOXKHOCTH BEI- 
eleHHa BugoB Coniopteris no mMopqosornyecKHM OCOOeHHOCTAM cop. 

ABTOPOM H3YYeHbI CNOPbl, BNePBbIe BbIZeMeHHbIe H3 CNopaHrueB 4 BHOB 
oniopteris: C. nympharum (Heer) Sew. 3 HHKHero Mela pp. AnfaHa u By- 
en, C. gleichenioides Sam. u3 HuxKHero Mevia p. Jlenbi, C. burejensis (Zal.) 
eW. 43 HHKHErO Mena Dypen,C. petiolata (Pryn.)Vachr. 43 BepxHel toppi bypen 

Coniopteris sp. 43 HHxKHerO Mea Bypen. Kpome Toro, O6blJIH BbIeeHbI H 
yueHbI cnopbl M3 cnopaHrues C. onychioides Vas. et Kara-Mursa 43 Hu>KHerO 
ena Jlenbl, onucaHHbie pauee H. JI. Bacunpescxo u 3. H. Kapa-Myps3oii (?). 
aTepvasl B3AT H3 KONeKUHH B. A. BaxpameeBa, PHCYHKH BbINOJIHEHbI XYy- 
mkHHuUeH T. O. CuBpuHneBpol. ABTOPOM MpOCMOTPpeHbI Take npenapaTbi co 
OpaMu, BbIJeNeHHbIMH W3 cnopaHrHeB C. kazachstanica Turut-Ket. w 
. hymenophylloides (Brongn.) Sew. u3 topbl Kasaxctana, 106e3HO nepeyaH- 
ie emvy A. MW. Typytanosoli-Kerosofi u 9. A. Konbitopol. Cnoppi 13 cnopaH- 
€B HEKOTOPbIX BHZOB Coniopteris ObiiH onNCcaHbl HW paHee ('~”). 

M3 ta61. 1, coctaBseHHOM Ha OCHOBaHHH HaluMX HW JIMTePaTYPHbIX JaHHbIX, 
AHO, YTO CTPOeHHe cnOp H3y4eHHBIX BUOB Coniopteris MOBObHO CXOJHO . 
Opbl OTHUAaIOTCA B OCHOBHOM NO pa3MepaM H NO HaJIMYMIO HIM OTCYTCTBHIO 
auMJeHHA Blob myyel wenn. OnHako KOseGaHHe pasmMepoB Cnop BHYTPH 
Koro BUa CTOJb BeEHKO, UTO STOT NPH3HAK HeIb3A CUHTATb PelWalollHM 
A paseieHua BugoB. Hanwune npoctok WH OKaMMJeHHOH WeIM y JaHHOoro 
3eMNIApa TaK?Ke HE MOXET CJYKUTb Hae%KHbIM KPHTepHeM JIA OTHECEHHA 
0-K TOMY HM HHOMy BAHAY, Tak Kak Cpe2W NOYTH Bcex BUOB cnop Conio- 
eris BCTPpeualOTCA 9K3CMMIAPbI Kak C OKalMJIEHHOH, TaK HM C NPOCTOH MebIO. 
ak, Hanpumep, cpegu cnop C. nympharum, y KoTOpbix oOKkalimsenne BbIpa- 
€HO Han6oviee “eTKO, H3peAKa BCTPeuaIOTCH CNOPbI, HMeIOMLHe Mpoctyt, ‘He- 
alimiennyto menb. Y cnop C. gleichenioides u C. onychioides konnuectBo 
Op c HeOKaliMeHHOM MeJbIO HECKOJIbKO Bblle, Yem y cnop C. nympharum. 
pome Toro, 4acTO ObIBaeT TPYAHO YCTAHOBMTb, MMeeT JIM B MaHHOM cyly4ae 
Opa yTOMLLEHHE BLOM We HJM ITO MPOCTO NOTEMHEHHE, KOTOPOe NOABIAeT- 
y (opm c MpocTol merbio pasBep3saHHA NP CnerKa pacKpbiTOH WerH, HH 
fO ABOHHOM KOHTYp, BOSHMKaIOWIMH 3a CueT TONMMHbI 9K3HHBI. Bce 9To mpu- 
WUT K TOMY, YTO HHOPa pasHble aBTOPbl OMMCHIBAIOT OHH H TOT Ke BUY M0- 
3HoMy. Tak, Xosiip (*) cuntaeT, 4TO Web pa3sBep3saHnA y C. tatungensis 
€— ¢c yTOmMeHHbIM Kpaem, a Kynep (°) paccMaTpHBaeT ee Kak NpocTyw. 
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Puc. 1. Cnopbt “3 cnopaurues Coniopteris: /—4—C. nympharum (Heer) Sew., 5—6 -} 
gleichenioides Sam., 7 —C. petiolata (Pryn.) Vachr., 8 —C. burejensis (Zal.) S 
9 — Coniopteris sp. 4010 
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HaspaHHe cmop Z\uamertp cnop *, vy Llser 


Coniopteris nympharum 
| (Heer) Ww. 


33—67 


(44—63) *%Ke KOPHUNEBATO-xKeVITHIT 


>. pga lM 


Sonorncro-xeuTEIil, pe- 


Ouepranne Bokogple cropoupt 


Vrupi 


Oxenuna 


Tpeyroubuo-oKpyraoe 
WH Tpeyro/bHoe 


Sakpyrsennple Cnerka Bornytbie, pexe pos- 


IInornaa, rnankaa, 
HbIe HJM HEMHOFO BBIILYKJIbIe 


penko uiepoxoparan wan men-| Tpexa 
KoOyropyataa, 


OMMOKOHTYpHaA HM YaMe c enpa| wancTBa | 
SAMETHLIM LBOHHbIM KOHTYPOM BAO. BHeMHErO Kpaa| ysKHM  ¢ 


cnopbl. Yacto sksMHa CMATAa KPYNWLIMM CKNaqKaMM uuorya 6e3 ¢ epee _ 


KaiMaAeHHA 
.oen 


= ee ee ee Ci 
e . . | at 
C. gleichenioides Sam. Hae Sonoructo-x%Kertbii, pe-| Tpeyrosno-oKpyrace Sakpyrvennpie Cuerka Bornytbie, pexe pos-| Jluotnas, rnaykas, penko cnerka mepoxoratan c Tpexayyepaa, ¢ yskum oxaii 
3 (84—42) KE KOPHYHEBATO-AKENTHI | WH TPeyrombHoe HbI€ HIM CJlerka BbINYKsIbIe C1Ba HaMeCYaIOULHMCA NBOHHBIM KOHTYPOM, pee on- Blob Ayyeh PD Laer ad oKai 
HOKOHTYpHad. OK3HHA YacTO cmata KPYNHbIMH eo ee: 
cK JlaqKaMyu ry 
C. burejensis (Zal.) Sew. 22—62 Keatolii u 61eqHo-xKeu- TpeyroJIibHo-oKpyrvioe 3akpyreHHple Cnerka Bbinykubie nM mpse IInotnas, raankas, MBy-, pexe OAHOKOHTypHaa | Tpexnyyesan, oxaiimnenne B 
(80—55) THITi HIM TpeyroubHoOe Mble€, peqKO CalerKka BOrHyTbIe BAOUIb BHEWIHerO Kpad Cnopbl. YacTo 3k3MHa cmata| 4el menu , HO Kpa 
KPYUHBIMH CKJaqKaMu ABYKOHTYpHLe 3a CueT TONMNH 
HbI, HHOra c OkKaimaennem 
C. petiolata (Pryn.) 45—73 Keats uw x*KesToOBaTO- TpeyroubHO-oKpyrioe Sakpyraenupie * Cunerka BOrHyTHIe HM NpsAMule, I]norHan, raaikas, omno- nan UBYKOHTypHaa, Tpexayseraa, npoctaa, acTd 
Vachr. (50—60) KOpHuneBbIit WIM TpeyroubHoe peaqKoO cylerKa BBINYK Ibe BAOub BHEWHero Kpaa cnopbl. Waco 3k3HHa cMsaTa|BONbHO weTKO BLIPaKeHHbIM 
KPYNHBIMH CK IaqKamu HHEM BLONb Wem pasBep3saHHA 
c okaiimnennem 
Coniopteris sp. 22—45 Baequo-xerThit wu xKen- TpeyroubHOo-oKpyrvioe 3akpyraennpie Cnerka BbinyKble Han nps- Toukas, mpospaunaag, OAHO-, peKO JBYKOHTYpHaa, | Tpexaysepaa, 
~ (28—34) Tbiit HH TpeyroJibHoe 


Mble, pewKe cuylerka BOrHYTbIe€ 


mpoctaa, oven 


wacTO CMATA KPYNHBIMH HM M@JIKHMM CKlaqKamMu C Y3KMM OKaiiMaeHueM Blom J 


C. onychioides Vas. et 
Kara-Mursa. 
H. JJ. Bacuapesckaa, 


dy—xkopoTknit 33—39, 
perke 90; 
dz —386—40—50 


SONOTHCTO-2*KeATEI, 30- 
JIOTHCTO-CBeTJIO-KOpnune- 
BbIH, OypOBaTo-x«KeVITEIIi 


TpeyrombHoe, K ocHOBa- 
HH'O pacuiMpeHHoe; Gowee 
KPYNHbIe SKSeMIVIApbI Cop 


SakpyrJieHHble, OMMH 
3 yrioB HHOTZa He- 
CKOJIbKO CYXKeHHBIM WI 


Tpexayyesan, c y3Kum re 
HIM OKaliMneHHeM Bomb ee 


Y OoObUIMHCTBA cwerKa  BO- 
THYTHI€ B BepxHeli TpeTH Tena 
CHOP! WIM B ero cpeqHe uacTu; 


IInotHas c eqBa HaMeuyaiomumen BOfHBIM KOHTy- 
poM BON BHellMeroO Kpaad cnoppl. Tommuna ee 


: bo 


3 —s Ga Ona HepelKO CMATA B Y3KHe CKIaqKH pa3- | Buemuni Kpai Toro oKxai 
9. H. Kapa-Mypsa, 1956r. (cpeqHuit d, 43; dy 45) HMeIOT MM paMuaIbHO-Tpe- { NpuTyneHHbIti BCTPevalOTCA SK3EMIIAPbI C BBI-| JHYHOH OpHeHTanun, TlorepxHocTb 9K3HHBI raaqKan HCKOTOPbIX 9K3EMIAApax meaK 
yrombHoe H TrpylweBuyzHoe NYKJBIMH HAH POBHBIMH CTOpOHA-| HJIM TOHKOWepoxoBaTan, Ip 6O/IbUIOM YBeJIM4eHHH | CTL, HepoBHE. Peme mens n 
ouepTaHue MU TO“euHaA, Bcerga MaTOBag 
C. kazachstanica Turut. 33 ,6—49 Cxetsjo-Ke thi TpeyrombHoe mu oKpyr- 3akpyrsenupie HecxompKo BJaBJICHHbIe Tnaykas, TouKaa, lipospaunasa Tpexayuesas, 
Ketova. JO-TpeyrouibHoe cia60 packp 
B. Il. Baagumuposuy, 
1950 r. 
C. hymenophy! loides 22—70 SONOTHCTO-*KeITHIIi TpeyrombHoe SakpyruaienHpie Cnerka BOrHyTBIe, pexke BbI- [uaqkas, Hwa meaKux SK3eMIIApax cnop no ux| Tpexmysenas 
: = (35—40) IyKJble yraaM YacTO MpOcwexKuBalwTCA YTOMMeHHA 2K3HHBI 
(Brongn) Sew. 4 ae B BU AyrooOpasHoro Baska, OpHeHTMHpoBaHHOro 
M. H. Bpur, inate nonepek Jlyya mem. Ha Kpynupix sk3semnaapax 3TH 
eter : 1955 eres YTOMMEHUA OT CyYTCTBYIOT 
Ba-KetToBa, : 
: ei = TpeyrombHoe — BornyTre B 9KBATOpHasbHOn ['aaqkas, tommuna 1—2p, uae 1,5p 
eee is rt fey Stucaaonee Pa IIOCKOCTH, MJIOCKO-BbINYKJIbIe 
T. ’ 
at ae 37 (40) 52 cOoky 
C. hymenophylloides 40 a TerpasmpaubHoe — _ TouKas 
H. H. Thomas, 1944 r. 
= — -_ _ ToHKas, co cKnaqKamu 
C. tatungensis Sze. 44—48 
M. P. Hare, 1951 r. 
f 
fi — TpeyrosbHoe is Bornythle B SKBaTOpHambHoH | Tagkas, Tosa 1—1,5p 
| C. tatungensis oe as) 50 MMOCKOCTH, MIOCKO-BLINyKabIe 
R. A.Couper, 1958 r. 


cOoKy 


t. 

AaquMupoBuy (*) OnvcbIBaeT Web pasBepsaHua cnop C. kazachstanica 
AK TIPOCTy}!0, IIPpOCMOTP 2%Ke ee MpenapaTOB NOKa3as, YTO HeKOTOpble 9K3eMN- 
APbI HMeIOT Cla60 OKaliMeHHyt!0 wWlemb. He Berpeyeno oKalimmeHHoh menu 
IbKO y cop C. hymenophylloides. Oquaxo ecu Janna cnopa uMeeT mpo- 
yi0 lleylb, TO STO elle He aeT HaM IpaBa OTHECTH ee K cnopam C. hymeno- 
ylloides, tak Kak cops c mpocroli ulebIo pasBep3aHus BcTpeualorca cpequ 
cex BHOB cnop Coniopteris. 

CrelyeT OTMETHTh TakxKe OOJIbUTYIO H3MCHUMBOCTb B CTPOeHHH CNOp BHYT- 
Kak oro Bufja (CM. pHcyHku cnop C. nympharum) u saBucumoctb crpoeHus 
cTaj\HH HX co3speBaHHaA (cM. puc. 1). 
_ Pa3mep cnop kKoule6JleTca OUCHb CHIbHO H 3aBHCHT B OCHOBHOM OT cTeneHu 

3peocTH. IlBerT 3peJIbIx (OPM, KaK MpaBHJIO, 30MOTHCTO-2KeVJITHI WI *Keu- 
1, HeOspeBLIMX — KOPHUHEBATO-%*KeTHI WH KOPHUHeBbIH. Oueptranue 60- 
€ MOJIOJbIX CHOP OOBIUHO TpeyrosbHOe C Ooee OCTPHIMH yraMu, 3pembIx — 
eyrOIbHO-OKpyrloe C 3aKPyIvIeHHbIMM yriamMu. BoxkoBble CTOPOHBI y nep- 
IX OOBIUHO BOrHYTbIe HJIH, BO BCAKOM CJlyuae, Ooulee BOTHYTHIe, eM y 3PeJIbIX 
OpM. OK3HHa HeMo3speBLIHX cnop Goee nOTHAaA, HHOra wepoxoBatas, 
HeHb PeAKO MewIKOOyropyaTad; KaK MpaBHs0, ABOMHOM KOHTYP 4eTKO BbIpa- 
eH. KpymHble Ke CnOpbl HMeIOT TviaKYy!IO H MeHee MJIOTHYIO, HHOra mpospau- 
ylO 9K3HHY, OJHOKOHTYPHy!O WIM C efBa 3aMeETHBIM ABOHHBIM KOHTYpPOM; 
WIbIIHHCTBO CMOp CO CKIayKaMH CMATHA. OxkalimMsleHHe BOKpyr WleH, ecu 
40 WMeeTCA, TakxKe Apye BbIPaKeHO Y MeJIKHX JBYKOHTYPHBIX (OpM. 
_ HWspectuo Take, 4TO B OOJIbIIMHCTBe Culy¥aeB cnopbl Coniopteris BcTpe- 
AIOTCA B OOKOBOM MOJIO*KCHHH WH MMEIOT CK.1aKH CMATHA, YTO COBepuIeHHO 
KPbIBaeT Ule/Ib pasBepsaHHa. Teno cnopbl mpuoOperaer tTpexsonacTHyt 
pMy, ovepTaHHe CNOPp CTaHOBHTCA OKPYIVJIbIM, OBaJIbHbIM, OBaJIbHO-PpOMOH- 
CKMM, PpYIleBHHbIM, IWIMPpOKO-pOMOH4eCKHM, BepeTeHOBHAHBIM MT. 1. (CM. 
c. 1, 4). 

OnpeyeuTb, K KaKOMY BHJy OTHOCATCA TakHe (OpMbI, COBeEPIIeHHO He- 
3MOXKHO. 

Ha oOcHOBaHHH BBIILMeH3JIOXKeCHHOTO MOKHO ClelaTb culefyroulee 3akJICUe- 
e. 

1. Cnopb pasiMuHEIX BuoB Coniopteris oveHb CXOQHbI 10 CBOeMy CTpoe- 
10 H HE HMeIOT YETKHX BHAOBHIX OTIMUHH. TlosTomy cnopaM, BbIJeJIeHHbIM 

cnopaHrveB ompeyeneHHoro Bua Coniopteris, HeIb3a MPHCBauBaTb Ha- 
aHHe 3Toro Bua. 

2. Cnopam, HaliJeHHbIM B pacceAHHOM COCTOAHMM (pH NamMHOMOrMyecKUX 
cleqOBaHHAX), He ClekyeT JaBaTb BHUAOBLIX Ha3BaHHM, OOO3HaUaA MX KaK 
niopteris sp. 


Teonormyeckuii HHCTHTYT Tloctynusto 
Akayemuu HaykK CCCP, 21 VI 1959 


WMTUPOBAHHAS JJIMTEPATYPA 


1M.W. Bpux, 9. A. Konutosa, A. WH. Typytanospa-Kerosa, Ma- 
p. Mo reon. H momesH. ucK., 4. II, HoB. cep., B. 9 (1955). Heol. BacHw en cK aa, 
H. Kapa-Myp3a, Exeroguuk BcecoiosH. maeouTo. o6m., 15, 1954—55 rr., 1956. 
.T.. Boagumuposuuy, JAH, 74, Ne 2 (1950). SPI AVC Gre, Wie Teok 
M., B. 71 (1911). ® R. A. Couper, Palaeontographica, 103, Abt. B, Li. 4—6 (1958): 
.P. Hare, Ann. Mag. Natur. History, Ser. 12, 4 (1951).7H. H. Thomas, Proc. 
mbr. Philos. Soc., 16(4) (1911). 
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Jloxaagn Armayemun nayr CCCP ok 
19U0, Tom 130, Ne 3 “ | 


ITAMEOHTOJIOFH ¥ 
Ks He YOUHEBA a 


HOBbIA BY HERACLEUM H3 4YAYJMHCKMX OTJIOQKEHHA 
ryPun 


(ITpedcmasneno akademuxom B. H. Cyxaueeoim 23 IX 1959) 


B 1888 r. Ha wro-3anazHom Oepery Kepuyexcxoro nostyoctposa H. VM. Anz 
PYCOB BMepBble BbIAeIH YayOQHHCKHe CJIOM UH, OCHOBbIBaACb Ha H3y4eHHH Pay 
Hbl, OTHEC HX K BepXHemy MMoWeHy. B JaJibHehWem CvIOH C aHaOrMyHOHK May 
HOM ObIIM yCTaHOBJIeHbI B Sanaguol I py3nu (°). Bue Coperckxoro Coosa yay WHF 
CKHe CJIOH H3BeCTHbI JIMUIb Ha TeppuHTopuH Typuuu (r. Tanaunonmm B ycTb 
Jlapnanean). Hecmotps Ha HecOMHeHHbIM MHTepec, MpekcTaBssembili 9THM' 
clOAMH C TOUKH 3peHHA CTpaTurpapuw HW Mapasenvsalluu BepXHeNHOWMeHC 
BbIX. OTsOxKeHHH Tlouto-KacnulickoH oO6slacTH, H3yYeHHe YayNHHCKHX cw0e 
Bce elle H€ HOCHT cucTemalHyecKOorO XapakTepa. BosmMoOxKHO, OTYAaCTH STHM — 
OObACHAeTCH PeAKOCTh YKa3aHHH Ha paspesbl YayAMHCKUX OTJIORKeHHH, comep 
*KallHX pacTHTeMbuble OcTaTKH. JlonoceqHeroO BpeMeHH O *iope YayqHHCKOr 
Beka He OblIO M3BeCTHO MOUTH HHYeErO, KPOMe JaHHbIX, COOOWLEHHbIX 9. 
Kapa-Mypsa (°). K comkaseHuio, paspe3, H3 KOTOpOrO OblIM COOpaHbl U3y4eHHBI 
elo OCTaTKH pacTeHHi, NosqHee He yalOCcb OOHapyKuTb. B- HacToAlee BpeM 
B Typun (Sanaguan Tpy3ua) u BooOule Ha BCeM YePpHOMOPCKOM NOGepexe 
Copetckoro Coi03a TOUHO WaTHpyemble (IOpOHOCHble CJIOH YayAHHCKOrO ropr 
3OHTA H3BeCTHbI JIMIb Ha JeBoM Oepery p. UaxsBata y c. HaroOunepu. | 

His3yuenne pacTHTeJIbHbIX OCTaTKOB M3 9TOFO pa3pe3a BeOCh Kak MO OTIC 
yYaTKaM JIHCTbeB, TaK H NO KapmosioruyecKOoMy MatTepHasy. XOTA oTMeyaTK! 
JIMCTbeB BCTPeYeHb! 3eCb B OOVIbIIOM KOJIMYECTBe, BHZOBOe pasHOOOpasuHe U 
HeBevIHKO. AHaJIH3 TPyYXH Jal Tak2%Ke CpaBHHTebHO HeOOMbIUyIO KOMNeKUHI 
M@JIKHX OCTATKOB pacTeHHH: OOJOMKH NoGOeroB, WHWIKH XBOHHbIX, XBOMHHKE 
MIO{bl H CeMeHa PasJIM4HBIX rpyMl pacTeHHul — KaK [peBeCHbIX, Tak kycTaf 
HHKOBbIX HM TPaBAHHCTbIX, OOJIMCTBEHHbIe CTeOeJIbKH MXOB. 

O6pa6oTka HCKONaemoro MaTepHaa elle pas NOKa3sasla HEOOXOAMMOCTh Hi 
MOJIb8OBaHHA TO BO3MOXKHOCTH HECKOJIbKHX MasleOOOTaHHYeCKHX MeTONOB HI 
C€QOBaHHA TPH H3yYeHHH PaCTHTeJbHbIX OCTATKOB Mpouloro. Tak, B aHHO’ 
culyyuae, ecuIH ONpeemeHHe OTNeYaTKOB JIMCTbeB MO3BOJIACT BOCCTAHOBUTb O 
HOBHOH Jlecnoh nokpos Typun B Yay2HHCKOM BeKe, TO KapmovioruyecKH Mé 
TepHadl HE TOJbKO JONOMHAET Hal MpelcTaBJeHUA O ecoo6pasytolulNx Mopé 
Max (XBOHHbIe), HO H MOsBO/IAeT MpOBecTH Gonee APOOHBI aHanUu3 pacTHTeEAbHE 
rO TOKpoBa HsyyaemMol OG/lacTH. STO, B CBOIO OYepeb, cMocobcTByeT BoccT: 
HOBJICHHIO Ooslee LeTaIbHOH HW TOYHOH KapTHHbI KJIMMaTHYeECKHX YCJIOBHH BeKi 

HlauHbie O diope YayAMHCKOrO BeKa B OCHOBHOM y2Ke ONy6.IMKOBaHbI ( 
18, 16"). B 9T0 cTaTbe MbI XOTHM OCTAHOBHTbCA JIHUIb Ha OLHOT Haxoyke - 
npelcTaBuTee pola, OMpeleieHHOM HaMH KaK HOBbIM Buy. 


Heracleum guriense sp. n. 
Puc. 1 (cm. BKsteliky K cTp. 610) u puc: 2 


Mericarpia plana rotunda, 4,5 mm longa, 4,3 mm lata. Vittae dorsales | 
anfustae, basin versus saccato-dilatatae, duae inferiores et duae interior 
mericarpii */; aequantes, mediae breviores. 
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Poaortun— Unucrutyr naneoboranuxu AH IpysCCP Ne 1/125; Typua 
3anaquan 'pysua), epo6epexbe p. Uaxsara y c. HaroOunesu; yvayquncKuit 
OPH30HT. 

Mepukapnnit mock, nouTm oKpyrvbiii dopmpl, 4,5 MM Jub u 4,3 MM 
IMpHHbI. Kpbin0BuqHad OKpavHa COXpaHuwacb JIMWIb B HKHeli yYacTH Me- 
ukapnliua. XOPOWIO 3aMeTHO WeHTpalbHOe peOpo MH YaCTb TOHKOFO, MO cpaBHe- 
HIO C NlepBbIM, OoKoBoro peOpa. MacvisHbix KaHaibuen 6. BuytpenHaa u Ha- 
yKHaA Napa KaHaJbiles ocTuraer */, JIMHbI MepHKapmua, cpequaa Yo. 
4HaJIblibl NepBO, BHYTPeHHeH, Mapbl MpAMble, y3KHe BHauale KHH3Y culerKa 
aCLUUpsIOTCA HW MepexXOMAT 3aT€EM B MeUIKOBHAHOe yTOVe- 
we Mpogosropatoh dopmbl. Kak yacTO MOX*KHO HaGvO,aTb Ha 
onynvioqukax Heracleum;, KaHaJIbUbI HECKOJbKO pa3MualwT- 

A lO MHHe — MpaBbll cnerkKa KOpoue seBoro. Cpequsaa \ 
apa KaHaJiblleB KOpoye NepBoH, HO KpymnHee. Pacumpenne 
aHaJIbUeB HaYHHaAeTCA O/IM3 BEPXYLUIKH Ke MepHKapnusA, HHKE 
i NepeXOAHT B KpyNHOe MelWUKOBHAHOe yTOueHHe. Hapyx- pyc. 2. Herac- 
aa Mapa KaHaJbleB NJIMHHee MpebiyULNX; OHA AYTOBUAHO — leum guriense sp. 

BaTbIBAaeT HX, 3aKAHYHBaACb Ha OJHOM YPpOBHE C TepBolt n., cxema 
poh. DopmMa KaHaJbueB TakaaA Ke. 

Tlomumo onvcaHHoro MepuKapnus, ObI0 HalieHoO elle HECKOJIbKO O61I0MOU- 
SIX ocTaTKoB Heracleum: KomuccypaJbHas CTOpOHa C KpyNHbIM Oy aBoBHy- 
SIM MACJIAHBIM KaHaJIblleM, OOJIOMKH CNHHKH MepHKapmua, OTLeIbHbIe KaHaJIb- 
sl, MPHYeM He BCe H3 STHX OGJIOMKOB MOryT ObITb OTHECEHbI K OJHOMY H TOMY 
le Buy. 

B namneo6oranuyeckoH muTepaType HMelOTCA CBeMeCHHA O ETHIPeX cyUaAXx 
axomleHHat Heracleum B uckonaemom coctosHuH. Ilepsnim Obit HatileH 
sphondylium L. B gonegHHKoBbIX oTOKeHHAX Bputannu (!*), 3aTem 

. sibiricum L. B mocTnHOWeHOBbIX OTJIOmKeHHAX JleHHHrpagcKoH o6u. (‘), 
. cf. sphondylium L. B Bepxuem nauoneHe Tepmanun (!°) u, Hakonell, 
eracleocarpum protoponticum Kol. 3B KyMMepulickuxX  OTJIOXKeHHAX 
xasun (°). 

Hapsayy c HeKOTOpbIMM NpH3HaKaMH CXOJCTBAa H pa3sJIMYHA y BCeX yNOMAHy- 
IX BHOB @CTb OfHa OOULaA YepTa, OTMHUAIOLad HX OT YayAHHCKOrO OGpasila, 
MMeHHO — HasiuuNe 4 MaCJIAHBIX KaHaJIblleB Ha CNHHKe MepHKapnua, C 4 
KaHaJbllamu mpHBogutca Heracleum u B onpenenutene Bertsch (*). O6- 
HUTb CJly¥aMHOCTbIO HaXOJKY B YayAHHCKHX OTJOXKCHHAX MepHKapnuA c 
KaHaJIbllaMM Ha CIMHKE Heb3A, TaK KaK B KOJIJIEKUHH HMeeTCA OOJIOMOK 
MHKM HM Jpyroro MepukKapnuA C TeM Ke KOJIMYECTBOM KaHavIbIleB. 

B mouckax aHasioroB 4YayAMHCKOrO O6pa3ula OblI MpocMoTpeH repOapHE 
Tepvaa mo Heracleum Tousucckoro nu JleHuHrpagcKoro OoTaHHuecKHX HH- 
UTyTOB. BpitcHHs0Cb, YTO AJ HbIHe 2%KHBYWWHX BHAOB Heracleum nan6ouee 
pakTepHoO HamMuNe 4 MaCJIAHBIX KaHaJIbIleB Ha CMMHKE MOJyMOLNKa. 
Hllb B P@AKHX CyYaAX MOXKHO ObIIO HaOIOLaTb OTKJIOHEHHA OT 9TOFO Mpa- 
la. Tak, Hanpumep, y H. asperum, H.pubescens, H. Schelkovnikovii, H. Les- 
vii H Ap. Ha OLHOM MH TOM 2%Ke30HTHKE H OO/bIUIeH YacTbIO y OHOFO H TOO *Ke 
ONMKa Hapxy Cc MepHKapMHAMH, HeCyUMMH 10 4 MaCJIAHbIX KaHaJiblla Ha 
WHe, HaOvlOlaIMcb MOyNoqHKH c 5 KaHaJIbllaMH, HM JIMIWb B OJHOM CJy- 
€ ObIl BCTpeyeH repOapHbIH JIMCT He ONpeseteHHOro oO Bua Heracleum c 
OFOUNCJICHHBIMH MOJyYMOLMKaMH, Ha CIMHKaX KOTOPbIX ObIJIO pacnoox*KeHo 
6 MacIAHbIX KaHablles. KaHavblibl, B OTMHUHE OT YayAHHCKOFO OOpa3la,— 
KHe, TOHKHe, PaBHOMEPHO BBITAHYTbIe Ha BCeM CBOeM IIpOTA2KeHUH. Crenyer 

€THTb, UTO HaOvJIOMaeMbIle OTJIOXRKeCHHA HE HOCHJIM MaCCOBOrO XapakTepa H, 
) Bceli BEPOATHOCTH, JOMKHbI OObACHATLCA AHAXPOHH3MOM, HOO UcCJIeqOBaHHe 
Teli pa3BHTHA pOLa FOBOPUT O HalpaBJIeHHOCTH SBOJIOWMA B CTOpOHy pelyK- 
IM CeKpeTOpHOrO alimapata, a He YBeIM4eHHA MOWHOCTH ero (cekiuaA Wen- 

(°)). O6 stom xe cBugeTenbcTByeT 3aKO¥eHHe B, M. Koso-Iloasuckoro: 
lee NepBHUHOK MOJeNbIO 3aBA3H HJM, MO KpaHHeH Mepe, MOJOf0rO Noga, 
JIACTCA MOJ@/lb C HasMUHeM KaHaJIOB, a BOBCe He Oe3 HUX» (8). 
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Tlo @opme M pasmepaM MepHKapmiuit H3 YayMHCKUX OTOKeHUH Typuu 6c 
jlee BCero {10X0%K Ha BULLI cekuMM Euheracleum, No xapakTepy Ke KaHaJIbIeB — 
Ha Bb cekwHH Pubescentia. TlocneqHaad aABMAeTCA OMKAaHUWIMM 3BEHOM Cel 
uuu Euheracleum, u «ra6utyambHo mpegcraButemm cekijuH Pubescentia cua 
HO HanomMuualoT BuAbI cekMH Euheracleum; Tpanciopmallua Bbipaxkaerca 
CHJIbHOM HM BHe3allHOM pacllMpeHHH KaHaJIbleB Ha HX HM%KHEM KOHUe. Ba 
rojapsa yKa3aHHOMy OOCTOATEILCTBY KaHaJIbIlbl Ha CHMHKe Mofa MpHoOper 
OT pe3KO MeLUKOBHAHY!0 dopmy» (°). 

Oyuako cxoycTBO HM B MocvieqHeM Csyuae HaOIOLaOCh JMIIb B PopMe O- 
JI@JIbHbIX KaHaJIblleB, HO He B MOCTpOeCHHH CeKPeTOPHOH CHCTeMBI B WesON 
HyxHo OTMeTHTb, UTO HH B OAHOM CeKIMMH, HA y ONHOTO BHAeCHHOTO HaMH - 
Kak COBPeMeHHOrO, TaK HM HCKOMaemoro — Bua He HaOOfaOcb CeKPpeTO]| 
HOM CHCTeMbl, aHaJIOrHyHOH TakKOBOM ywayRHHCKOrO OOpa3sila. PasHulta cKasz} 
Bajlacb H€ TOJIbKO B KOMUeCTBe H (OpMe KaHaJIblleB, HO HM BO BCeEM XapaKTe} 
MOCTpOeHHA ee. STO H MOC/YKHJIO OCHOBAHHeM JIA BbIeeHHA HOBOTO BHI 
Heracleum u3 vay quHCKUX OTJIOKeHHH Pypuu. | 


UncrutyT maneo6vonornu Tlocrynnsio0 
AxKajemuu waykK Ipy3CCP 22 1X 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


1B. bo AweKkcaaa” pos, JI. B. Kaumouxkuua 
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HayuH. KOH(ep. acliHpaHTOB HM MOMOMbIX HayyHbIX paOoTHuKoB AH TpysCCP, 1957. 1% K. } 
YQounesa, Coo6m. AH IpysCCP, 22, Ne 2 (1959). 
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Joxnaygn Akanxemun nayr CCCP 
1960. Tom 130, Ni 3 


HHTOJIOTH A 


E. B. 3bIBHHA 


MOJIOBOH XPOMATHH B TPO®OBJIACTE PAHHHX 
‘ 3APOJbILNEH BEJION KPbICbI 


(ITpedcmaeaeno akademuxom E. H. Ilaeaoecxum 14 1X 1959) 


Ilonoppie pasmHuuA B MopdomoruH MHTepasHbIxX sARep OblIuM ONNCaHbI 
Bappom c cotp. (17°), nNokagaBLIMMH, 4TO y CaMOK HeKOTOPbIX BYOB Mue- 
KONHTAIOWAX (XHULHbIC) GOOJIbIIMHCTBO COMATHUeCKUX sep OOslaqaeT xpo- 
MATHHOBBIM TEJIbILEM, «IIOJIOBbIM XPOMATHHOM», KOTOpOe MOUTH He BCTpe- 
peerca B AfpaX KJeTOK CcamioB. Kapnosornueckne MOJIOBbIe OTAMUHA Ha- 
SM0OLaMCb Tak2Ke TPH uCCeLOBaHHM TKaHel uemoBeka (4), H MaHHaA OcoGeH - 
HOCTb Halilvia WupOkoe NMpHMeHeHHE B KJIHMHHYECKOH MeNMIMHE Js WHarHoc- 
THKH Dosa. OqHako y rpbisyHOB MOJOBOH XpOMaTHH ObIJI pacnosHaH TOJIbKO 
8 HEKOTOPbIX TKaHAX B3PCCJbIX KMBOTHIX, IPHTOM C COJIbIUHMM TPyAHOCTA- 
| MNOCKOJIBKY KJIETKH WX COMepKaJIM MO HECKOJIbKY XPOMATHHOBBIX TJIbIGOK 


5°), 
_ Pacnonarai MaTepvayOoM NO MMMVIaHTalHu 3apoOmbilleH OesOH KPbICbI, Mbl 
DeLIHJIM BbIACHHTb, WeIb3A JIM COHapyXKUTb y HAX NomoBOH xpomaTuH. Ha6- 
moan OTYETAMBO pasIMUNMbIe Teblla NONOBOrO XPOMAaTHHA B KJIeTKaX TpOo- 
po6acTa W B KsleTKaX AKMEBOFO LMAHHApPa, Mbl CTapaJIMCb ONpeesHTb CaMytlo 
aHHIOIO CTalHIO pasBUTHA 3apombMeH, 
Ha KOTOPOH Teblla MOMOBOrO XpomMa- 
WHa OKa3bIBalOTCA BHIMMbIMU, KaK 9TO Tlonopok xpoMaTHH B ALpax KseTOK 
BIO CheaHO Ha 3apofbllax 4esOBe- Tpohebsacta y sapoxpiiiieh Kpbicul 


TaOauua 1 


Ka, COe3bAnbI, KoWKH (*~°), 

Sapompiun Oenol Kpbicbl uccseqO- Re ee Mace 
Bach HauHHad c 4 To 14 neHb pasBH- | eae. | xpomara ees SMe 
ua. Ecero u3yyeHo 87 SMOpHOHOB. HOM MaTHHa 
; OCHOBHOM HaOJIIOJeHHA MpOBOANAaCcb 
a MaTepHasie, (bUKCHPOBaHHOM %KHJ- iF 5 5 
KOcTbIO Kapyya u mo Makcumosy 4 6 6 20 26 
OKpal€HHOM MeTHJIOBLIM 3@JICHbIM C 7 2 2 4 
IMpOHUHOM, a TakxKe COpadoTaHHOM TO 8 5 6 11 
Dénbreny. Uactb MaTepuvaua (3apoybl- i 5 . ee 
uu 1] u 13 qHeH pasBuTHA) H3y4aacb el h 3 7 
Ha IpelapaTax, MpuroTOBJIeHHbIX TO 12 = = = 
snoec6y JTelitmepa (2°). Kycoukn TKa- 13 2 3 5 
WM MUKCHPOBasIHCb B cMecn 96° cnHp- 12 1 1 2 
Ta M JIGMAHOK yKcycHoH KucsoTHI (3: 1), 87 


A3MeJIbUaJIHCb HW OKPallMBaJIHCb alleTo- 
KaPMMHOM, 3aTeM NOMELMaJIHCb Ha IIpe€MeTHOE CTeKJIO, HAKPbIBaJIMCb M CuJlerKa 
Daz aBJIMBaJIMCb MOKPOBHBIM cTeKJIOoM. IIpeumymlecTBo STOrO MeTOJa, Kak H3- 
BECTHO, CCCICHT B TOM, STO OH NOSECJAeT HaCICLaTb Weble Appa. 

Tenbla NomOBoro XpoMaTHHa wH3yyalucb Ha 50O—100 KueTKax KkKaKJoro: 
sapoybilla, NpwyeM Ha paHHHX CTaqMAX MpocMaTpHBasucb Bce spa. Ilomy- 
ICHHbI€ JaHHble CBeeHbI B Tad. 1|.' 
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B cBeTvIbIX Apax elle He HMIIJIaHTHpOBaBLUIUXcA OulacTOLMcT MOJIOBOH _Xpo- 
MAaTHH He Obl OOHapy2KeH. TombKO y 6-QHEBHBIX 3apObIIeH B ALpax KJICTOR 
Tpodo6sacra (puc. la), a y 2 ocobeH, Kpome Toro, HM B AMpax KJeTOK *KeTOT 
HOH HTOMEpMbI OblIM BUAHbI TeIbILa MOOBOTO xpomaruua, Auamerpom 0,/—1 LL, 
OKpyrvioH HIM MMOCKO-BbIMyKJOH POpMbI, MerxKalllve MOO Ha AepHOH 060/104 
Ke, 1H60 OKOMO Agppiuika. Y 7-qHeBHbIX H OOMee MOSAHHX ZapOMbILIeH MOJO- 
Boll XPOMaTHH BCTpeyaeTca H B KJeTKaX AMWeBOrO WMIHHApa, H B Tpopoduac: 
Te, OTH LaHHble cormacyloTCd C HCCeOBaHHAMH ApyruxX aBTopos (‘~°) B TOM, 
YTO TesIblLa MOJIOBOrO XpOMaTHHA OTCYTCTBYOT B PaHHHX OwaCTOWMCTAaX HM CTA 
HOBATCA BHMMbIMH TOJIbKO y HMMMJIaHTHpOBaBLUMXCA 3apoOspblllleh. 

Kak u3BecTHO, OJlaroqapA IMTOMMTMYeECKOM aKTHBHOCTH KJIeTOK Tpodo- 
ONlacTa OCyULeECTBJIAeTCA BHEMPeHHe OaCTOWMCThI BCM3HCTY!O OOOMONKY MaTKE 
WM PucTOTpodHoe MuTaHve 3apombiia. Knetku TpodoOacta MpH 3TOM ObICTpC 
pacTyT MH JocTuratoT ruraHTCKHX pa3sMepos. OHH NpescTaBJIAIOT KPyMHble KJIeT- 
KH C peskO 6a30cuJIbHOH UWHTOMMAa3MOH H My3bIPeBHAHbIM AQpPOM, cokepKa 
UMM OFpOMHOe MMPOHHHOUbHOe AMPHILIKO, HEPeKO MpPHYyAVIMBOM COpMEl. 
XpomaTHH Adpa oOpasyer oTmeububle cKoneHHA. Ilo Mepe pocta 3THX KJIeETOK 
AMpO UW ApPbIKO TakxKe CHJIbHO yBeH4uBaloTcA. Ec pasmMep Aapa B KJeT- 
Kax Tpodo6smacra y 4-2HeBHOrO 3apombllia paBHaetca 6 X 8p, TO B appar 
THraHTCKHX KsleTOK 14-HeBHOrO 3apoOsbIlla OH paBeH 76 X 65. Hecmorps 
fla CTOJIb pesKoe yBetHyeHHe OObeMa Aep, HHTCHCHBHOCTb HX OKpalllMBaHus 
pH o6pa6orke no Denbreny He TOJIbKO HE CHHKaeTCA, HO, HalpOTHB, BOS" 
pacTaeT, 4TO CBUeTeIbcTByeT O CuHTese B aApax JLHK. Hapagy c 9TuM, KeTKE 
TpooOvlacta, MpeBpaliladch B PHraHTCKHe, TePAIOT CNOCOOHOCTb JeJIMTbCA MU 
TOTHYeCKHM NyTeM. ConocTaBuB 9TH PakTbl, Mbl MPHWIH K BbIBOLY, YTO TH 
TaHTCKHe KJI€TKH ABJIAIOTCA BbICOKONOJIMMJIOHLHBIMH HM YTO pH OOpa3s0BaHUr 
MX HMeeT MeCTO 3HOMHTOS (?4), 

VMcxoga u3 o6ulenpu3HaHHOrO MpeqnonomwKenna Bappa (*), YTo Tenbila MO- 
JOBOrO XPOMAaTHHA B HHTepa3sHblX Apax OOpasoBaHbl FeTepOXpOMAaTHHOBbI 
MH YaCTAMH JBYX CJIMBLIMXCA NOJIOBbIX XPOMOCOM, MbI HajleaJIUCb OMNpeeHTE 
‘CTeNeHb MOJIMNJIOHAHOCTH AXep rHraHTCKHX KJeTOK MO uNCcJy TewellL NOMOBO- 
TO XpoOMaTHHa. OjHaKO OKa3aul0cb, 4YTO MO Mepe pocTa FHraHTCKHX KJI€TOK 
Tpoo6viacta 3aMeTHO YBeIMYUBalach JIMIUb OOUad euHaA Macca NOMOBOrC 
XpoMaTHHa *. Ha HavabHOH cTaquv MOABJECHHA NOMOBOrO XpOMaTHHA B KJeT- 
Kax TpooOacta WMameTp Teel, papusvica 0,7—1 pw (B agpax 10 X 17 p), 
y 14-nHepuHoro 3apogpbiliia sgpa 76 X 65 p uMeH Maccy NoMOBOrO xpoMaTHHa 
14 X 5,5 uw. Tenbue nomoBoro XpoMaTHHa B THraHTCKOM spe pacnovaraet- 
A OObIYHO OKOJIO AepHOH OOON0UKH. OHO MMeeT MIOCKO-BbIMyKJyIO UJI 
‘oKpyralyio opmy (puc. | 6, 6), a HHOra COCTOHT H3 AByX PpAOM se*Kalilux 
ribl6oK (pvc. | 2, 0). Macca nomoBoro xpoMaTHHa He TOMOreHHa V BBITIADHT 
Kak MJIOTHO€ CKOMJICHHE CHJIbHO Kpacaljuxca No Ménpreny HuTel. Tpanutta 
Teblla HE ABJIACTCA Pe3KO OOOCOOIeCHHOH, HW OT €fO NMOBEPXHOCTH OTXOJAT 
MHOPounCJIeHHble HATH (puc. 1 6—O). Han6omee yerko 9TO BbIABJIAeTCA Ha 
mpemapatax, OKpallleHHbIX alleTOKapMHHOM. Hepegxo B Temblle NOMOBOrO Xpo- 
MaTHHa BHHbI BaKyOJIM, EAMHHUHbIe (puc. | 4) HIM Ke JOBOMbHO MHOPOUNCJIeH- 
Hble. BakyOJIM OcTalOoTCA CBeTJIbIMH Ha MpenapataxX, OKPpallleHHbIX MeTHJIOBbIM 
-3@JIGHBIM C MMPOHHHOM, HM MX JI€PKO OTJIMYHTb OT ANPbILIKa. Takue oco6enHoc- 
TH Teel, MOJOBOrO XPOMaTHHa, KaK UX BaKYOJIM3allMiO MW OTXOKMeHHE HUTeH 
‘OT MOMOBOrO XpOMaTHHa, OTMeyan uM Kauurep (1%), uccmeqoBaBlini KeTKH 
aMHHOHA WH XOPHOHAa YemOBeKa. OAHaKO OH NMOJaraeT, ITO BakKYyOJIN, HaOmOLae- 
MBI€ B CBA3H C MOJIOBbIM XPOMATHHOM, MpelCTaBJIAIOT MaJICHbKHE SAJPbILIKH. 

Yactora BcTpeyaemocTH Tesell MomoBoro XpoMaTHHa MOCUUMTHIBaNach 
HaMH TOJIbKO Ha pa3AaBJICHHbIX MpeMapaTax, MOCKOJIbKY B 9TOM CuIy4ae B MOVE 
3PeCHHA HaXOHJIOCb Weloe APO MW He ObIIO HaNOGHOCTH MPHMeHATb JOMOMHH- 
T@JIbHbIA pacueT NO opmyvie, MpeanoweHHOK TlapK (8). 

* OOni4HO BCTpeualoTCA pasM4HBIe 10 BEMMYMHE KAeTKM TpopobacTa; MBI OOpataiu BHH- 


MaHHe Ha HavOo/lee KpyMuble KeTKH Ha AaHHOM CTaqMM, He MpOBOAA NoKa LeTambuOro ananusa 
pHTMa pocta sajjep. 
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B o6ulem utTore y 3apogbiilell mpeqnonoKNTeIbHO %eHCKOrO Moma Mow0- 
of XpoMaTHH uMeetca B 66% rurantcKux amep. Hapany c KpynHol eqnuoli 
‘accoh MOJIOBOrO XpOMaTHHa, Apa ruraHTCKUX KMeTOK Tpowobnacta coLep- 
aT elite HeOOJIbIUOe YHCIO MeIKUX XPOMATHHOBbIX Teel OKPyrsOli, OBaJIb- 
oH uM OoOoBUAHOH copmbl pasmepom 2 X 2 wu (puc. | e). Takne ribi6KH 
erpeyaiorca B 34% sep. 

Y sapospiiliel nMpeqnonoxXUTeMbHO My KCKOrO Moa KpylHble Tesbila M0- 
OBOrO. XpOMaTHHA HE BUH, HOB 38% culyyaeB B A pax HaOsOLaloTCA JOBOVIb- 
iO MeJIKHe€ XPOMATHHOBble rvibIOKH. KakoBa Mpupoka 2THX OOpasoBaHnit, 
OKa CKasaTb TpyAHO. Ilo-BuHMOMY, OHH HE HMelOT HUKAKOTO OTHOLEHHA K TOW, 
OCKOJIbKy BCTpeyaloTCH B KJIeTKaX OCOOeH H My2KCKOFO, MH 2%KeHCKOrO Nowa 
PHMepHO B OJHHAKOBOM’ KOVJIHUECTBE. 

Purantckne KleTKH TpooGacta pacnomaraloTca, C OLHOM CTOPOHbl, MexK- 
y Petixepropoi mMemOpaHoH u feuuayanbHOH TKaHbIO (NepBHUHbIe KJeTKH), 
pyrok — Mey MaTepHHCKOH HM 3apOmbILWeBOH YaCTAMH TWalleHTbI (BTO- 
WunbIe KleTKH). TloceqHHe COXpaHAIOTCA MO KOHILa Gepemenuoctu. Cpequ 
iMX HePeAKO BCTpeyaloTCA AByXbsAepHbie Popmbl. B AByXbAEpHbIX KWeTKAaX 
iPyNHOe Te/ble NOMOBOrO XpoMaTHHA ObIBaeT COCPeEMOTOYeHO TOKO B OMHOM 
(pe, Torqa Kak B ApyroM HaOvloLaloTcA JIMWb Goulee MeKHe XPOMATHHOBbIe 
JIbIOKH. 
 Haununas c 13 QHA YacTb BTOPMUHbIX PHraHTCKHX KsMeTOK rHOHeT. Teper 
ereHepalMeH ApO THraHTCKOH KJIeTKH GparMeHTUpyeTcA, pasleiAAcb Ha 
-HOMKECTBO M@IKHX Aep (gO coTHH). Uro kacaeTcA AMPbILeK HCXOAHOTO 
Apa, TO OHM MomasaioT B WHTONMAa3My, B KaxKJOM Xe (parMeHTe BOSHUKAaeT NO 
OBOMYy HeOOJIbLIOMy AMpbILIKy. CKoMeHHe MeNKHX Aep HeKOTOpOe BpeMA 
OxpaHAeTcA B OOlleH WMTOMAa3Me, a 3aTeEM Apa pacxXOAATcA, Nepemella- 
TCA K JleCreHeEPHPYIOWlHM elNLyaJIbHbIM KJIETKAM HM CMELUIMBalOTCA C HHMH, 
pasyx 30Hy feTputa. Bo Bpema dparmenTaluv ApO peskO OKpalliuBaeTca 
co Ménbreny, H B HEM TPYQHO pa3vIMUNTb KakHe-HOO cTpyKTypbl. Mxorga 
aeTCA BHJeTb (OCOOeCHHO Ha ALLeTOKAPMHHOBbIX Mpenapatax) B OOpa30BaB- 
IMXCA B pe3yJIbTaTe (pparMeHTallHH MEIKUX AApaX MO HECKOJIbKY XPOMATH- 
BbIX TIbIOOK OKPYIJIOH HJIH OBaJIbHOH ChOpMbl, CXOAHbIX C TebUaMH NOVIO- 
ro xpomatuuHa (puc. | 2). Y oco6eH mpesnoo*KuTebHO MyKCKOrO Nowa 
KHe€ CTPyKTypbl He BcTpeyaloTcd BO dparmMeuTaxX ruraHTcKoro apa 
Nac, 1 3). 

OG6o6ulai NOyYeHHbIe TaHHble, MOMKHO 3aKJIIOUHTb, YTO MOOBOH XpoMa- 
H BbIABJIAeTCA y 3apOmbilueH OesOH KpbICbl BHaYale B KJIeTKAaX TpotoObsacta 
-HEBHbIH 3apOMbIL), a 3aTeM B KJleTKaX AMWeBOrO WHIHHApa (7-qHeBHbI 
pomp). SHaynTeNbHOe yBeIMYeHHeE eCXHHOH MaCCbI NOMOBOrO XpOMaTHHAa B 
@HCKUX ANpax PHraHTCKHX KeTOK TpooOacTa, NO-BHAHMOMY, CBHAeTeIbCT- 
€T O NOMMNIONAHOH Mpupose STUX AEP, NOCKOMbKY CXOMHbIC KapTHHb! HaO- 
laIMCb B MOJIMMJIOMJHbIX KsIeTKaX aMHHOHa ('*) H OpoHXHa/bHOrO SIHTe- 
Ma uenoBeKa (14). 


Vuctutyt wAtToornu Tloctynusio 
Akayemuu Hayk CCCP 9 1X 1959 
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K. TF. W{HTKOB 


V3MEHEHHA B AXEPHOM MW COCYANCTOM ANNAPATAX 
NOMEPEYHONMOJIOCATHIX MbILL MPM THMEPTPO®HH 


(ITpedcmaeaexo axademuxom A. H. Baxyaesoim 16 1X 1959) 


Anepuplli alimapaT noMmepeyHoNoMocaTbIX MbIMeYHbIX BOJIOKOH HIpaeT Banke 
Helly10 POJIb B Mpoleccax pocta, pasBuTua (2°), perenepaunn (* °) w pyHki 
UHOHaIbHOH JeATeMbHOCTH MoMepeyHoMoocaTbIX MBI (*~%). 

SimepHbi almapaT uMeeT He TOJIbKO OFpOMHOe 3HaveHHe B_ pery JAM) 
TpocbwyecKuX MpoweccoB B BOOKHAaX (*), HO H NpHHHMaeT HeMocpesCTBeEHHOE 
HeoOxOMHMOe yyacTHe B Mpolleccax AH¢depeHWHpOBKH HU OeJIKOBOTO CHHTE34 
(°,14). Tlo muenuro Ulnddepnexkepa (*), MbIeUHbIe ALpa MpecTaBJAIOT CO 
60H «xXO3HHCTBeHHbIe> WeHTPbl VIM WeHTPbl Pa3BHTHA MbILEYHbIX BOJIOKOHS 

Anepubl almapaT nNonepeyHononocaTbIX MbILUCYHbIX BOJIOKOH ABJIACTCA TO¥ 
UX YaCTbIO, KOTOPad MpetepneBaeT HakOovliee PaHHhe HW 3HAUNTEJIbHbIC HSME 
HeHHA TIpH HapylieHnuu ycOBui *KM3HELeATeMbHCCTH MBI (°, 1). 

B cBA3H C HCKJIOUNTEbHOH pOvIbIO Aep B KU3SHEZEATEJIbHCCTH MbILedHOy 
TKaHH Mbl CUMTAIH HHTEPeCHbIM MpOCcJeANTb HallpaBJIeHHe H XapakTep H3ME} 
HeHHH B AJ€pHOM allMapaTe MbILUeYHbIX BOJIOKOH B Npollecce ObicTpO pa3By) 
Baloulelicn pad6oueH runepTpoduu. Pa6ota npopesena Ha GevbIX KpbicaxX, HMeB) 
mux BospacT 55—65 yHeH. PaOouaa runepTpodua OnbITHbIX — NOOLIBeEHHO} 
HW KaMOaJIOBHAHOH — MbILUM JOCTHralacb NyTeM Xupypruyeckoro yjlaJleHH 
JaTepaibHOH UW MeMaIbHOH FOJOBOK HKPOHOXKHOH mpIWub. M3menenua 
AJepHOM alMapate MbILIM u3yyalucb Ha MaTepHane 7 cpoKoB (2; 5; 10; 20) 
30; 65 w 100 quel). Mpnuup dukcupoBasmucb B *KUu_KOcTH LleHKepa u B pao 
TBope 12% HelitpambHoro dopManuHa. Cpesbl MBILUM, OKpPallIMBaIMCb reMaTOK 
CHJIMHOM Pero, MeTHJIOBbIM 3eJIeHBIM HM MHPOHHHOM u 0 Ménpreny. Mmnpert 
HalWA cpe30B Mpopoyuviacb mo Metoxy BusbwoscKoro — I pocce. | 

B YCCuIelOBaHHbIX MbIWMaX AQePHbIM alllapaT BOJIOKOH MpexcTaBsien TpeM 
BHlaMH MbIWIeYHbIX Aep: KPYIJIbIMH, OBAJIbHbIMH WM NaJIOUKOBUAHbIMH. YKél 
3aHHbl€ BUJbl AEP OTMMYAIOTCA MOMHMO (OpMbI H CBOMMH pasMepamH, ocodert 
HOCTAMH CTPyKTYPpbl, JOKasM3alueH B BOJIOKHaX MH, MO-BHAHMOMy, Tak 
CBOMM 3HaveHHeM B UX MeTaOouN3Me. O ocseqHeEM MOMKHO CYAUTb NO comepxKe 
HHIO HYKJICOMpOTeHJOB B OKONOARepHOK OO6acTH WHTONNAasMbI. KonlenTpallu 
PHK soxpyr Goslee OKpyrsiblxX Aep MCHbIUe, YEM OKOVJIO OBaJIbHbIX HIM Nasou 
KOBHHBIX ep. SApbillieK B NaJIOUKOBHAHEIX sAfpax Goble, vem B Apa 
KpyTJIbIX HJIM OBaJIbHbIX (3—4 mpoTuB 1—2) u yacto CHM KpymHee. 

IIpu usyyenun Oascctunun Ha cpesax runepTpcupyiuluxca MBI B Ha 
WX ONbITaX OOHAapyxeno cuenyKuee. Uepes 2 AHA Nocme oNnepallun HabNKi 
WaeTcA HepaBHOMepHoe ycuJenue OascusIHH BOJIOKOH H peskOe BO3pacTaHh 
cTeneHH OascuJIMv MpusAepHbIX yuYaCTKOB CapKOMNMa3MbI, KOTOPbIe BbIPHCd 
BbIBaIOTCA B (OPM ANMKaJIbHbIX, APKO-PO3OBbIX, CXOMALIMX Ha HET KOHYCO 
moO O6ewM cTopoHam sypa. Ha 5 jenb onbiTa BCJICKHA BbITALAT HECKOJIbK 
OmeqHee OKPaleHHBIMH, OascchuUA OKONOALeEpHBIX 30H Ma3sMbl BbIparKep 
yxKe 3HaYHTebHO CulaOee, YeEM Ha CTaqun 2 JHA. Ha 10 pexb nccne cnepaln 
HHTCHCHBHOCTb OKPaCKH Cpe30B MHMPOHHHOM He MpeBbilllaeT HHTeCHCHBHOCTI 
OKpacKh Cpe30B B KOHTpovie. Mckmouenve MpezcTaBAAIOT ANPbILWKU, KOTOPBI 
B cpeqHeM Kpylinee HM HHTCHCMBHEE OKpallleHbl MO CpaBHeHHIO C AJpbilliKa 
KOHTPOJIbHBIX MBIILIII. 

B cBa3u c stoi pombio, KoTopyio urpaer PHK bB cuntese Geka, dhakT Me 
BbILeCHHA CTeMeHH Oasc@uJMM OKOJOAJEPHbIX yUaCTKOB capKONNa3Mbl BOUT 
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<OH B ONbIT€, pasMePOB HM HHTCHCHBHOCTH OKPaCKH AJPbIIeK NMHPOHHHOM CBH- 
eTebCTByeT O CBHre MeTaOO/IM3Ma MbIIMeYHOM TKaHH B CTOPOHY NOBbIMeHHA 
POBHA BOCCTAHOBHTEJIbHBIX Mporeccos. 

C yBelMueHHeM CpOKa OMbITa H3MeHAeTCH COOTHOWeHHe Me@XKIY YHCJIOM 
ag JIMYHBIX TO PopMe sep, NPHXOAAWIUXcH Ha EMMI MowlalH MbIMWedHO- 
O BOJIOKHa (ra6u1. 1). Uncao OKpyrvibix sjlep yBemuuBaetca Ha 65 eHb OMbI- 
aB MOOWBeHHOH MbIULe mpH- 


JHSUTEIbHO B WBa Ppa3a NO CpaB- 
M3MeHenne KomuuecTBa OKPYIJIbIX ALep H AXEPHO- 


ee eo ee 2 eee Yucsio wWa3M€HHOFO OTHOIJeHHA B MOLOUIBeEHHOU MBILUMLe 
BaJIbHbIxX H MaJIOWKOBHJLHbIX ATep c yBelH¥eHveM CpoOka onbita 


HuxKaetTca. B Npomwecce BO3spactT- 


Mao ww wed at 


HOH lepecrpolku atasorwuHbie 2 bet, tee O6mee sucs0 
x : Uucao okpyr-| afep Ha efH- 
M3MCHCHHA B COOTHOWICHHH pa3 Ss yNcsa ARCP, UPH-| ux apep, % ae nlomaqa 
JIMYHbIX 10 PopMe Aep mpou“cexo- agp [ek Ha CaM | K o6ul. wucay |BonoKna (Agep- 
Sos | HaUy Nouaqu aqep HO-1a3M. 
AT HW B AJEPHOM aliapaTe KOHT- RE = | BomoKna (a:0:6) OTHOW.) 
POJIbHBIX MbILIM, HO BbIpaxKeHbl 
OHH HaMHOro cylaOee (MeHee Onpe- ps 
Ml bi 
eyleHHbl), ¥em B ombite. ITocre- sh icees eed bA® mer 
MeHHOe yBeJIHYeHHe 4YHCJIa OKpyr- 5 | 3.2 24,0 12:2 317,20 
| 1:2,4:4,5 12,6 3,5 
BIX sep HAeT NpUOMH3UTeIbHO AHI Geert oe eri 
apaJJIeJIbHO C HapacTaHHeM TOJI- 20 | 1:2,1:4,3 13,5 27,44 
; Pp 30 | 1:2.3:5.4 11,9 24,82 
C\MHbI MBILMETHbIX BOJIOKOH. Pacter 65 | 1:2:0:3,5 18,4 20,30 
busHosorMueckul MomepeywHuk, a 400 s) 122,0:22,4 19,6 16,44 
CIEOBATeIbHO, HW CHJia MbHIIL. KouTpoas 
| YcTaHOBJIeHO, YTO y HOBOPOx- Seah aio a tees 10,4 58,31 
JeHHBIX WpeoOsalawoT OBaJIbHbIe 5 Ahet3,3/54)8 11,6 60,53 
B 10 | 1:40,0:3,9 44 (2 40,54 
Apa. XOJ€ PasBUTHA B MbII- a 1: oe o6 a 
‘ : 4,0:3, 145 37,50 
Wax, HecylWlux O6oulee BbICOKY!O 100 | 1: 3,8:3\4 12,4 29,00 


MYHKUMOHAJIbHYO Harpy3ky, Ha- 
YHHaIOT MpeoOJlaqaTb OKpyrvible 
10 PopMe Apa; B MbILIMax Ke cula- 
60 Harpy2KeHHbIX Npeocbaaroulet 
(opmol ayep craHoBATcaA MamouKkoBuyHbe appa (°, '*). Coornomlenne oxpyr- 
abIx M OBaJIbHbIX AJep MeHAETCA B XOJ€ TPCHHPOBKH XKHBOTHBIX CTaTHUeCKOH 
Harpy3koH B Noubsy Okpyrvbix sazep (°). 

B cBxA3H C 3THM, YBeJIMYeHHe KOJIHMUECTBA OKPYTVIbIX AMep B YCJIOBHAX Ha- 
wero OMbITa MOMKHO PaClleCHHBaTb Kak OHH H3 MOpdosoruyecKuX MoKasateeh 
MOBbILIeCHHA (yHKWMOHAIbHOM aKTHBHOCTH MBI Mp HX rMlepTpodun. 

Bosbliee YHCsIO HM pasMepbl ApPbIleK B MaJIOUKOBHAHBIX Apax, OovbiulaA 
pa6ouad NOBepXHOCTb 9THX Aep MO OTHOLIeHHIO K UX OObemy, Oovlee BbICOKaA 
CTemeHb Oas0:puHH MpHeKalluxX NO MowocaM K 3STHM AfpaM y4acTKOB ILHTO~ 
Wwla3Mbl HW, HaKOHell, 3HaYHTeIbHOe NpeoOsaqanHe MaJIOUKOBMAHbIX Aep B 
Tepppre 10 qHeH oMbira — Mpv3HaKH, yKa3biBalollve Ha UX OobUIOe sHayeHHe 
B (tbopmMoo6pasOBaTeIbHBIX Mpoteccax. Ilo-BuquMomy, MpeoOsaqanue MalouKo- 
BUHBIX Aep JOUOKHO HMeTb GOobIWOe 3HadeHHe B NepHog HanOouee ObicTporo 
W3Me€HCHHA MaCCbI MBI, (MepBble 10 QHeH ombpira). 

CooTHOCHTe/IbHOe H3MeHeHHe pasJIMUHEIX 10 opme sAzep (yBeHYeHHe YHC- 
la OKPYrsibIX HM YMeHbINeHHe MaslOUKOBHAHEIX Aep) OTpaxkaeT H3MeHCHHE HH- 
T@HCHBHOCTH HM XapakTepa MeTa6O.IH3Ma MbIllleuHOH TKaHM B Npolleccax pocta, 
pa6oveH rumepTpopuu wu MepecTpoHKH NO BAMAHHeEM TPeHHPOBKH. 

Pasmepbl BceX (OpM MBILIeYHbIX ALep USMeHAIOTCA B pollecce rumepTpo- 
tbuu (Ta61. 2). Tak, B mpegenax nepBbIx 10 He OMbITa pasMepbI OKPYTVIbIX 
WM MaJIOUKOBHHBIX AJlep HECKOJIbKO yBeJIMYMBAaIOTCA MO CpaBHeHHIO C KOHTpO- 
JCM; CpeHHe pasMepbI OBaJIbHbIX Aep OcTatorcs Ges usmeneHus. Ha nocue- 
Ayrouyux cpoKax ombira (30; 65 u 100 qHeH) pasMepbl OKPyrsIbIX HM NalOUKOBHA- 
HBIX Sep MOcTeleHHO YMeHbILaIOTCA, HO OCTaIOTCA BCe xe OONee BbICOKHMH, 
YeM B KOHTPOJIbHbIX MBIIIMaX BCeX CPOKOB H B MBILIMaX 3OPOBbIX 2KHMBOTHBIX. 
PagMepbl OBaJIbHEIX AZep WIMPOKO BapbUPYIOT M B KOHTpOUe, M B OMbITe. ITO 
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Ilpumeuannue. a—okpyruabie, 6 — oBadb- 
HBIe H 6 — MaJOUKOBUAHIe Apa. 


a) - 
Us i 


OG6yCJIOBJIEHO, NO-BHAMMOMY, TeM, YTO OBAJIbHbIe ALPa ABIAIOTCA TOH OcHOBHOP 
tbopmoli, 3a cyeT KOTOpOli B Mpolecce BO3pacTHOK MH PYHKWHOHAJIbHOU nepe} 
CTpolkH MBI QHdpepenuupylorca OKpyrvible HW MaOUKOBHAHBIE Apa B pass) 
JIMUHbIX 10 AKTHBHOCTH HW NO xapaKTepy JeATCIbHOCTH yuacTKaX OJHOH MBILIE) 
bl H B pasvM4HbIX MbIlWMax (°). | 

Ta6muna 2 | 


Vismenenua moulaqu CeyeHUA MBIINe4HbIX AR€p NOMOWBEHHBIX MBIUIM Ha Pa3/IM4HbIxX cpoKax) 
onbita (pa3Mepbl WaHbl B EIMHMUAX OKyAP-MMKpoMeTpa) 


@MopMa MbIMIe4dHbIX Moruya q 
e 30poBoro 2 WHA 5 qHet 10 qHelt 30 qHet 65 qHett 100 aHen | 
aAqep >K HBOTHOTO “| 
Onput | 
TlanouKkoBuyHble — 26,8+1,3 | 88,041,7 | 25,24+1,4 ( 23,241,5 | 27,2+1,3 | 25,041,5% 
Opanbubple 32,4+1,1 45,0+2,1 40,741,7 | 33,7+41,2 | 32,5+1,4 31,1+1,4 
Kpyrapie — 31,8+1,9 | 36,0+1,8 | 41,2+0,9 | 30,54+1,7 | 30,4+0,8 | 29,6+1,3 
KOHTPOJb . 
Tlanoukopnygupie } 23,0+0,9 | 283,740.9 | 23,6+1,5 | 22,040,7 | 22,6+0,9 | 22,24+1,2 22,141,4 
Oxpanbunie 34,34+1;5~ | 81,442,0 | 84,741,9 | 29584159 | 85.744,3 | 82,641,5 | 32,4059) 
Kpyrapie 25,94+41,2 | 25,7+1,8 | 27,641.8 | 27,4+0,9 | 25,9+1,7 | 26,8+0,8 | 27,4+1,3 


C ysenuuenvem cpokKa OMbiTa HW Mporpeccupywmeh runepTpoduel BOsOKOH| 
OMbITHbIX MbILIIL A€PHO-Mla3MeHHOe OTHOWeHHE YMeHbilaeTcA (Tabu. 1), MO- 
CKOJIbKY ObICTpOTa HapaCTaHHA MaCCbI BOJIOKOH HAaMHOPO MpeBbllliaeT pOcT YMCA 
Jia Aep, a CNeMOBaTeIbHO, H OOULeEH AepHOH Macchi. 

YMeHbIeHHE OTHOCHTebHOH AQepHOH Maccbl HaOwO,aeTCA TakxKe IpH} 
TPeCHHPOBKe HM B Mpollecce BOSpacTHOH NepecTpOWKH, 4TO, MO MHEHHIO MHOPHX! 
ueceqopatenen (7, °°, 14), ropopuT O Gomee SKOHOMMYHOH pabOoTe BOMOKOH 
TPeCHHPOBaHHbIX WIM PHMepTPOPHPOBaHHbIX MbILLL. 

Hasuune pa3Hou6pasHbIX KapTHH HOBOOOpa30BaHHA sep (MouKoBaHHe, 
@parmMeuHTaluA, AaMHTOTHYeCKOe ZeseHHe) Ha NpelapaTaX OMbITHBIX MbILUL M03-| 
BOJIAeCT MIpeANOJIOKUTb, YTO aOCOJIOTHOE KOINYECTBO Aep B Mpouecce runep- 
Tpouv yBernyuBaetca. B nowb3sy 9TOFO TOBOPAT UH TakHe PakTbl, KaK NOABJE- 
HH€ 3Ha4YHTeIbHOrO KOJIMYeCTBA SAEPHbIX CKOMJICEHHH B opMe pAROB HHI 
1emoueK B BOJIOKHAX OMbITHbIX MbILUML HU OOJIbUIee YHCJIO MbILUeYHbIX Aep, MO- 
NalaiouluX Ha Nomepeynble cpe3bl BOIOKOH (3—4 npotuB |—2 B KOHTpoOvie).! 

O6paulaeT Ha ceOA BHMUMAHHe TOT (aKT, 4YTO YNCIO AMep, comepKalluxcH 
B BOJIOKHaX, HE NPOMOPUHOHAaIbHO HX TOVIMIMHe. Tak, OTHOCHTeIbHOe KOJIM- 
YeCTBO Aep B TOJICTbIX BOJIOKHaX, KaK I1paBHJIO, MeHbIUe, 4M B TOHKUX. OTO} 
ABJICHHE MOMKET ObITh OOYCJIOBJIGHO OCOOCHHOCTAMH (YHKIMOHAJIbHOH JeATe/Ib= 
HOCTH TOJICTbIX H TOHKHX BOJIOKOH (MHHAMHYeCKHE HM CTaTHYeCKHE BOJIOKHA),) 
a CJIEOBaTeJIbHO, H OCOGeHHOCTAMH IIPOTeKAHHA B HHX OOMEHHbIX Mporleccos. 

B KOHTPOJIbHBIX H OMbITHbIX MBILMaX, MPHueM B NOCJCHHX 3HAUHTebHO 
yallle, BCTpeyaloTCA JBOWHbIe HIM MapHble Apa, a Takx%Ke AMePHble CKOMVJIeHHA) 
B dopMe pxoB, WemouekK HW CKOMJeHHH, HE HMeIOULMX ONpezeneHHOH dopMbl. 

CkonseHua sep, oco6eHHO B opme Wemouek, HanGomee yacTo BcTpeya- 
JIMCb B OMbITHBIX MbililaxX B MepBble 10—15 Anew onbita. Ha nocnenyroux 
cpokaX OMbITa WenouKH HaOwlOMaIMCb 3HaYHTeIbHO pexke. B KOHTPOJIbHbIX 
MbIUMWaX MH B MbILUMaX 320POBbIX XKHBOTHBIX SAePHble WenouKH BCTpeywaucb 
He OcOOe€HHO 4aCTO HM HHMKOrja He JOCTHTaM TakOH JJIMHbI HM pasHooOpasua, 
Kak B onbite. [Ipu 9TOM B KOHTPOJbHbIX MbIWMaX, B MpoMexkyTKe Mexny 15—, 
43 J\HAMH OMbiTa, WenouKH BCTpeyaJIHCh Yallle, 4eM B Apyrue cpoku. B Kout-. 
POJIbHBIX MH OMbITHbIX MbILWJLaX MOOMbITHBIX WH B MbILMaX HeOMepHPpOBaHHbIxX 
2KUBOTHBIX B BOSpPacTe CTaplle Toa KOJIMYECTBO AMePHbIX CKOMeCHHH CHOBAa’ 
YBeJIMYUBAaJIOCb. 

SHauvTeIbHoe OOorallleHHe BOJOKOH ApaMv HaOsOqaercaA Mpu BCeX TeX. 
MpoweccaX B OpraHH3Me, KOTOPbIe COMPOBO*KLAalWTCA MOHM?KeCHHEM YPOBHA! 
XKH3HENCATCJIBHOCTH MBbILWIeEYHOK TKaHH (rOJOLaHve, ABHTAaMUHOS, PaHeBoe Hc- 
TOWLCHHE, PaKOBad KaXeKCHA, CTapyecKOe HCTOULEHHe, TpaBMaTH3allHA, TeHO- 
TOMHA, JeHepBalluA, 3aMOpaxKuBaHHve, TpuxuHo3). Ilo-BuqumMomy, yBemuye- 
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He Aep B BOJOKHaX C OOpa30BaHHeM CKONJeHHH MpelcraBsaeT upesBhluali- 
oO OOWlyIO peakUHIO NONepeyHOoNONocaTOrO MBILMeYHOrO BOJOKHa Ha H3MeHeHHe 
YHKUHOHAIbHOrO COCTOAHHA MbIWeYHOH TKaHH. OHOTHMHOCTh peakUHu 
OBOPHT O €HHOM MeXaHH3Me, NIpHunHaX WH OuOOrHYeCKOM 3HAaYeHHN STOFO 
poliecca, ; 

_ Hakonvienve ayep B HeKOTOpbIX MecTaX BOJOKOH pH UX pocTe HIM runep- 
opun (B opme pAXOB HIM WenoueK MH GectbopMeHHBIX cKoreHuli) B NepBble 
—15 WHel B ONBITHBIX MbIWIWAaX HM B MpoMexkytTKe mMexnzy 15—43 qHaMu OMbI- 
a B MbILUMaX KOHTPOJIbHbIX MOXKHO PaCCMaTPHBaTb KaK ABJICHHE PeaKTHBHOe, 
pISBAHHOe BO36y2KNCHHEM MBIWeUHOM TKaHH B pesyJlbTaTe Je€HCTBUA OTParKeH- 
ol Tpapmbl. Ilo Mopdosorun 93To ecTb NpomBeHHe pereHepaToOpHoro Mpouec- 
a. Ilo 3HavYeHUIO JIA MBILUMbI STO ABJEHHE eCTb, NO-BHAHMOMY, KOMMeHCAaTOp- 

A peakuua. B oqHHX Cy4uaAx, HallpumMep, MpnH aTpocdbun usin B MbILUWaXx 
apbIX 2%KHBOTHbIX, 9TA PeakKIWMA CMoOco6cTByeT NOMepxKaHHlO eATebHOCTH 
bILLbI Ha H3BeECTHOM paOoueM ypOBHe NyTemM runeptTpomun u, ceqoBaTewbHO, 

THBalwMH (YHKWUMH HeKOTOPOH uacTH BOJIOKOH. YpBenMueHve uNCcla sep 
|BOJOKHaX MpH paOoueH runepTpodun sABsAeTCA BbIPaxKeHHeM H MOpdosiorH- 
a OOecNeYeHHeEM YCHJICHHA HOBOOOPa3Z0BaTEJIbHbIX MPOWeCCOB B MbILUeU- 
OW TKaHH (B CBA3H C 3HaYeHHeM AMepHOrO alnapata B OuOCHHTESe). 

B TecHOH cBxA3H C MOBbILWeHHeEM AaKTHBHOCTH FruMepTpomupytouluxca MbILLUIL 
TOHT Pa3BHTHE KalWJIAPHOTO allMapata MBILWeYHbIX BOJOKOH. B KOHTpOJb- 
IX MBIUMAX KaMWJVIAPHbIM allMapaT YCTPOeCH QOBOJIbHO MpOCTO: KanHJApbI 
POXOMAT Me*KY BOJIOKHaMH, OOpa3syA cieTeHHe C BbITAHYTbIMH NO JWIHHE 
OJIOKOH, CPaBHUTeJIbHO JJIMHHbIMH NPAMOYPOJIbHBIMH AYeAMH. B OMbITHBIX MbILLI- 
aX KalWJVIAPHbIe CeTH MeHee BbITAHYTHI; YHCO MpueKalluX K OTebHbIM 
JIOKHaM KanHJJIAPOB Ooblie (runepnia3suA KaNwJApOB); KanHJApb! OT- 
W4aloTCA OO/bWIeH H3BHJIMCTOCTbIO H BeTBHCTOCTbIO; MeCTaMH KalHJJIAPbl 
WaroT NyYKOOOpa3 ble OTBETBJICHHA (B KOHTPOJI€ OTBETBJICH HA BCTPeuatoTca per- 
io). Uacro no Xo2y BOMOKOH KanuJApbl OOpasylOT 3aMKHYTbIe KOMbIa, NeT- 
‘MW, TpeyrombHuKH. IIpocBeT KanuJIApOB OMbITHbIX MBI, HaMHOrO LWMpe, 
ieM B KOHTposle, ABNenue runepnia3sHH KalHJIApPOB B MbILUMLax TpeHHpOBaH- 
bIX 2%KHBOTHBIX Oplvio onMcaHo Ilerpenom (1°) u CuabBexnom ('°), 

TlogBenem KpaTKuH utor. Pa6ouan runeptrpodua nonepeyHorosocarTElx 
BIL, ~COMpoBoxKsaeTcA NepectpoHKOH sAepHoro HM cocyMcTOrO alMapaToB 
BILeYHbIX BOOKOH. Tlepectpolika MposBJIAeTCH B HW3Me€HeHHH B3aH4MHOTO 
OTHOIWeCHHA KOJIMUECTBA PasJIMUHbIX 10 PopmMe ALep, MPHXOMAMIMXCA Ha eu- 
HUY MvOUWlalW MbILIeYHOrO BOJIOKHA, B YBeJIMYCHHH pa3MepoOB HM aOcouKOTHOrO 
Mca Aep, B H3M€HeHHM B8aMMHOFO COOTHOLWICHHA MeXAyY ALEPHOH HW MpoTo- 
JJa3MeCHHOM YaCTAMH BOJIOKHA B MO/Ib3y HX MpOTOMMa3MeHHOH YaCTH, B YCJIOK- 
CHHH KaMuJJIApHOrO alimapaTa MbILIeYHbIX BOJIOKOH. 

CopokynHOocTb BCeX ONHCaHHbIX H3MeHeHHH, PpacCMaTPHBaeMbIX HaMH KaK 
POrpeccHBHbie, CBUETEIbCTBYeT O NOBbILCHHH yPOBHA MOpdoviormyeckoH 4H, 
eOBaTebHO, pa6ouel PyHKUHOHATbHOM ud@depewHUMPOBKH MBIIWeUHbIX BO- 
OKOH runepTpodupyrouwlMxcaA MbILLUIL. 


Wuctutyr mopdosormu x*xMBoTHEIX HM. A. H. Cepepiopa Iloctynuso 
Axkanemuu HayK CCCP 3 1X 1959 
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rEHETH kg 


Unen-koppecnonnent AH CCCP H. MN. AYBHHHH » P. A. HABE JIb30H 


MYTALLHH HW BbIKHBAEMOCTb NO], WEMCTBHEM 
CTPENTOMMLLHHA Y PA3SHbIX UITAMMOB 
MNPOAYWEHTOB CTPENTOMHUMHA 


fF OOnapyxKeHo, 4TO CTPeNTOMHLHH, MpHMeHeHHbIM Mocie OOsyyeHHA peH) 
reHOBCKHMH styuamu (1, *), yulbTpatbHoseTOBbIM CBeTOM HM G-YacTHLamMu (*4 
3aMeTHO NOralliaeT PeHeTHYeCKHH ScdPeKT, BbIZbIBAeMbIM WeHCTBHeEM palHallMy) 
Auanoruunoe MoralieHve HMeeT MeCTO MPH JeHCTBHH YJIbTpaPuoOeTOBOrO CBE 
Ta MOcle PCHTTeHOBCKHX HM y-syuell H BAAMMOrO cBeTa MocJe y.-). myyer (3 
Takum oOpa30M, MorsJouleHue XpOMOCOMOH KBaHTa 3HEPrHu HJIM LeHCTBY; 
Ha Hee CBOOOJHBIX PalHKaJIOB ABJIACTCA JIMIUb MepBbIM 3BEHOM B Len Mpower 
COB MOJI€KYJIAPHbIX TeHETHYCCKHX H3MeHEHHH, KOTOpPble MOryT ObITb MOH 
(UuLlMpoBaHbl H3MeHeHHeM ycJIOBHH Moce OOmyueHHa. Bmecte c Tem y.-q 
JY, BbIgbIBAH pelapallHio MyTallHi Mocsie MEHCTBUA PCHTTCHOBCKHX H Y-s1yuelt 
caMu 110 ce6e OGslaqaioT MyTareHHbIM 2ddekTom (’). Bugqumbl cBeT Takxe, 4 
OJHOH CTOPOHbI, BbISbIBaeT (OTOPeaKTHBalHIO MyTalHi, a c Apyrou,— ob 
qaeT pagMoreneruyeckum 3cdextom (8-1). Takum o6pa30mM, 3TH (bakTOpbl 
OAHUX BHYTPHKJICTOUHLIX YCJIOBHAX BbIZbIBAIOT MYTAMHH, aB Apyrux — mpej 
OTBpalilaioT HX MOABJIEHHe. 

B cpBere JBOHCTBCHHOrO BJIHMAHHA TakOoro pofa akTOpoB mpeycTaBusAE} 
MHTepec H3yYeHHe YaCTOTbI MyTaWHH MOA WeHcTBHeM CTPeNTOMHLKHa B WTan 
MaX MIPOMLYUeHTOB CTPeNTOMHIMHAa, OOJalalouluX pa3sHOH MpoOLyKTHBHOCTbK| 
B 9Tom cuJlyyae WelicTBHe MyTareHHOoro (bakTOpa OJMKHO BCTpeyaTbca Cc pas} 
HOH BHYTPHKJeTOUHOH CpeqOH, MOCKOJIbKy CaMH HCIIbITYeMBIe KJI€TKH B pasHO 
Mepe BbIpaOaTbIBalOT CTPeNTOMMIMH HM BCJIeACTBHe STOrO OOaqaloT MmpoTH} 
HerO Ppa3HbIMH CHCT€MaMH 3all[MTHI. 

B 9KcMepHMeHTaX HCHOUb30BaIHCb YeTELIPe WTaMMa Mposyleuta aHTHOuK 
Tuka Streptomyces griseus (Actinomyces globisporus Streptomycini)*, of} 
Nayarioulwe pasHOH akTuBHOcTbIO: |) «JIC-1» — axTuBHocTbro 2000 enuunu, mi 
JIyueH IPH BosqelticTBuH y.-—. H PeCHTTeEHOBCKHMHU JIydamu; 2) «3» — akTHBHOCT! 
450 eHHHIL, BbIeeH 43 MouBbI; 3) «H» — axTuBHocTb 80 equHHL, BbILeeH FI 
mouBbl; 4) «90» — He BbIpabaTbIBaeT CTPeNTOMULNHA, NouyyeH v3 wWramma JIC| 
HelicTBuem y.-). slyyeH c HCMOb30BaHHeM (oTOpeakTuBalun (1%), 

Bakeman u gp. (7°, **) ycraHoBHsaH, YTO ycTOMUMBOCTh pa3HbIX LWITaMMC} 
K BBee€HHIO CTPelNTOMHIMHa B Cpely HaXOJMTCA B MpAMOH 3aBMCHMOCTH ¢ 
MX AaKTHBHOCTH. OJHaKO STOT aHasM3 B OCHOBHOM MM@JI KayeCTBeHHbIM Xxapall 
Tep. B wHallIMx OMbITaX TOJIyYeHbI KOJIMYECTBEHHBIC JaHHEle. | 

Pa6ota Mpopoyuuiach Ha TBepOl MuTaTeMbHOM cpeye u3 arap-arapa (2%| 
rutoKosbl (1%), menrona (0,5%) mw ropoxoBoro aKcTpakTa u3 pacueta, 4TOO 
1 a cpegbt uMea 10—12 mr amuuuoro aszora, upw pH 6,8—7,0. Crpentomunus | 
BH€ C€PHOKHCJION COM pacTBOpssicA B cocthaTHom 6ydepe pH 8,00 u zo6ai 
JIAJICA K arapOBOH cpeye, paclaBeHHOH u OXWaKeHHOK Ao 45—50°. Cy 
M€H3HA CHOP MIPHPOTOBJAaCh B QUCTHJWIMPpOBaHHOHW Boye uz 10—12-nHeBuHc} 
KYJIbTYPbl NyTe€M ABOHHOrO PHbTPOBAHHA Yepes BaTHBI H OyMaxKHbIli cbuuty 


* Onpegenenne H. A. Kpacuabuukosa (Myseii Bcecowsnoro Hay¥Ho-HcceqoBaTembcKo | 
MHCTHTYTa aHTHOMOTHKOB). 
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KaX, Te K cpese Obl NO6aBsIeH cTpen- LARC: | 
OMHILHH, B STO Ke BPCMA CBA MOXK- Benxusaemocth (B mpowentax) cop PasHBIx 
HO 6bIJIO 3aMeCTHTb KpOuley HbIe KOJIO- wTamMos Str. griseus B 3aBHCHMOCTH 
HHH 6e3 BoO3qyuIHOro Munemun. Ha Sun epee reid a a Te 
peze, coyep Kallen OouILLLy10 KOH- KomuyecTBo cTpentoMuuuna 


CHTPallWlO CTPeNTOMHIMHA, BOSAyUI- Be wae oe aaa 

HbIM MUILEJIMH COBCeM He pasBuBaeTCaA. ERE! 93 | 500 | 4000 | 000 
Ta6a. 1 moKka3bIBaeT, 4ToO mpe- pee: 

CJIbHbI€E KOHILEHTpaluH CTpenTomMu- 

HHa Pa3JIMUHbI [VIA pa3HblX WTaM- nM A vena Oe oF OonIaneEOD 

MOB H TO HaHIO MpaMad 3aBHCH- 3 450 |100,0 | 0,3246] 0,0180,0,0000 

MOCTb M@%Ky CNOCOOHOCTbIO LITaMMa JIC-1 | 2000 /100,0 |100,0 [35,00 |0,1644 


96pas0BbIBaTb CTPENTOMHILMH HM pesu- 

STCHTHOCTbIO K Hemy. Tak, Halpumep, WtamM 90 c HyJIleBOH aKTHBHOCTbIO 110 
STPeNTOMHILHHY Mp KOHWeHTpalun B 3 eg/Ma umMeeT B 50 000 pas MeHBbLIy10 
BbIKUBaeCMOCTb TIO CpaBHeEHHIO C OCTaJIbHbIMH. 

_ Myrtarenuoe jericTBue crpentomumuha ObIIO yCTaHOBJIeHO Ha aKTHHOMH- 
merax (1°) u mukoOaktTepuax (17), B walliMx ONbITaX W3y4alacb 3aBHCHMOCTb 
1aCTOTbI MyTallu OT CTeMeHH pesHCTeHTHOCTH WiTaMMa. YuUTbIBAIMCb MyTa- 
un M3MeHABLUIME UBeT BO3YWHOrTO MUCHA, CTeMeHb CNOPYJAWHH, UWBeT 
BbINeIAeMOrO B cyOcTpaT MurmMenta, dbopMy KoOHHH (Tab. 2). 


Ta6Oauna 2 


Mytauuu y wrammos Str. griseus, BbISBaHHbIe MeHCTBHEM CTPelNTOMHMIMHAa 


Kouauy. IIpowueut mytTa- 
CTpenToMul. Uues0 Uncs1o Wpouent | na enunu- 
Iram™ B cpene, TIpOcMOTP. MyTaHTH. myTaunit Ly KOHWeHTD. 
en/Mat KOOHUL opm | cTpenTomuy. 
180 60 33), 09 
3496 185 SP) 
500 1029 d 0,37 0,0106 
79 4 5,06 
He-4 10000 Zio aa 0,2 0,0005 


IIpumeuaune. [log ueprol—Kontpomb (wa cpefe 6e3 cTpenTomutuHa). 


Oxasaslocb, YTO YacTOTa MyTallMli TeM BbIllle, veM MeHee yCTOMYMB WITaMM 
K crpentomulnny. Hawmenee crpenToMMunHoycToHumBpl § wramm 90 fan 
taMbIH BbICOKHH MpOMeHT MyTAalHH, 3HAaYHTe/IbHO OTMMYAIOWIMHCA OT YaCTOTHI 
MyTauHH y JByX ApyruX WTaMMOB. 
Jina 3anay paluallMoHHon ceseKIMM Ha NOBbILMeHHe NPOLYKTMBHOCTH UWITaM- 
MOB IO CTPeNTOMMLMHY MpecTaBsAeT MHTepec CTEMeHb BbKHBaeMOCTH CHOP 
IpH KOMOHHMpOBaHHOM aPekTe HOHM3HPYIOULAX H3JIyYeHHA M CTPelTOMHIIMHA. 

O6y4eHuIO MosBepraucbh cmopbl Str. griseus mTammMa JIC-1 yo3s0% 10000 
Ip mouHocTH josbt 260,2 r/cex, 60 KB, 20 Ma, 6e3 husbTpa, Ha alilapaTe 
PYM-5. 

Cpasy xe Mocue O6uyYeHHA CMOpbl BbICeBaINCh Ha Cpely, Comep2Kallly!o 
‘TPeENTOMMILMH, HM Ha Cpemy, He cofeprKalllylo ero. BblixKHBaeMOCTh CIIOp OMpe- 
641 


11 LAH, r. 130, Ne 3 


[ 


jleislacb MeTOJOM CepHiiHbIX pasBeqeHuH. Cpequne mo 4 onbiTaM MpHBeeHb 
HWDKE: 


Bosyefictaue Burk HBaeCMOCTh, % 
Pentrenosckue myun, 100 000 r 4,16 
CrpentomunuH, 10000 ef/ma 0,20 
PentreHopckHe JIYYH MH CTpelNTOMHUHH 0,CO09 


Mbt BHAMM, UTO Mp CO“eTaHHH BbICOKUX N03 PCHTTEHOBCKHX JIyueH H BBICO} 
KHX KOHIL€HTpallu CTpeNTOMHMMHAa HeT CTPeNTOMMUMHOpeaKTHBallMH MO WHS 
Hecnoco6HocTu. Hanporus, MpoueHT BbIKHBLIMX CNop peskO cHHxKeH. B adb 
HeilleM IpelcTaBHT MHTepeC BbIACHHTb, KaKOBO MyTareHHOe B3aMMOOTHOLIEe 
Hue OOONX akTOpOB B 9TOM culyyae. IlockoNbKy B STHX YCJOBHAX JOJDKHi 
ObITb HH3Ka BbIXKHBACMOCTb BapHaHTOB C MaJlOH AKTHBHOCTbIO, He HCKJIIOYUE} 
Ha BO3MOXKHOCTbh yCMeWHOH ceIeKIHH TO BbIABJICHHIO AKTHBHBIX Mpoy 
We€HTOB CTpeNTOMMLMHA. 

Buspogp. 1. CrpentomuyuH, moxq06HO doToHam y.-d. siyyel WH BUM 
MOTO cBeTa, OOslalaeT JBOMCTBeHHBIM sd@dbexTom. C oOfHOH CTOpOHb!, WelicTBH 
CTPeNTOMHIHHa B OMpeevIeHHbIX YCJIOBHAX BbIsbIBAeT PeaKTUBallMIO Mpolec 
COB, BefylIMX K NOABJeHHIO MyTalHH, a c Apyrol,— ero BJMAHWe HHH 
upyeT Mpoleccbl NOABJeHHA MyYyTAaILMi. 

2. UacTtoTa HaCJeCTBeHHbIX H3M€HEHHH, BbIZbIBAeCMbIX CTPeNTOMMIMHOM | 
KJleTKaX CaMOrO IIpOsyleHTa CTpeNTOMHUMHA, CTOHT B OOpaTHOH 32éP2ucH 
MOCTH OT CTeNeHH aKTHBHOCTH IITaMMa IO CNOCOOHOCTH CHHTeE3HPOBaTb CTPenTc 
MUIHH. | 

3. Mexyy clocoOHocTbio IWITaMMa OOpasOBbIBaTb CTPeNTOMHMIMH UH CTeneHby 
BbIKHBae€MOCTH CHOP B cpele, cosepKallleH CTPeNTOMHMMH, HMEeeTCA NpAMAa) 
3aBHCHMOCTb. OTO CBHAETeIbCTBYeT O CO3aHHH OHOXHMHYeCCKHX Me€XaHH3MO 
3aULlHTbI, MOBbIMMAaIOULMX YCTOMYHBOCTb aKTHBHBIX WITaMMOB KaK IIpOTHB COMé 
THUECKOFO, Tak H IIpOTHB MyTareHHOrO SdekTOB CTpelnTOMHIMHa. 


Mucrutyt Ovopu3uKu TlocrymHs10 
Axkagemuun Hayk CCCP 18 IX 1959 


LWMTUPOBAHHAA JIMTEPATYPA 
io F. Kimball, N. Gaither, S.M. Wilson, Genetics, 42, 661 (1957 
m 


i 

*° R. F. Kimball, Proc. Intern. Genet. Symposia, 1956, Tokyo and Kyoto (Cytologi: 
suppl. vol.), 252, Science Council of Japan, Tokyo, 1957. ®R. F. Kimball, N.G 

ither, S.M. Wilson, Radiation Res. 10, 490 (1959). *A.Hollaen diem 


R. F. Kimball, Nature, 177, 726 (1956). © E. M. Witkin, Cold Spring Hana 
Symposia Quant. Biol., 21, 123 (1956). §®L. Ehrenberg, U. Lundquist, Her 
ditas, 43, 390 (1957). 7 L.J.Stadler, Science, 85, 57 (1937). ® H. Déring, N: 
turwis., 26, 819 (1938). ® H. 1. Ty6uuuun, H. H.Coxoaos, B. H. Cugopoa) 
Buodusuka (B meyaTu) (1960). 29H. MW. Ty6uuunn, H. H.Coxoaos, B. H.C) 
4opos, JAH, 126, Ne 1, 179 (1959) 4H. TD y6uunn, H. H. Goko seem 
5. H. Cugopos, JAH, 126, Ne 2, 400 (1959). JIU. Epoxuua. C. HW. Aga 
xauau, J[AH, 111, No 3, 703 (1956). %%S.A.Waksman, H.C. Reil ley 
Bact., 52, 393 (1946). 44S. A. Waksman, H.C. Reilley, Ind. Eng. Chem. Anal 
17, 556 (1946). 1 A.Goldstein, J. Pharm. Exper. Ther., 112, 3, 326 (1954! 
’Yr. ® Tayse, lr. B. Kouetkosa 4 gp., AntuOuomukn, Ne 1 (1956). 17 Tsuki 
muro Michio, Koji Miura et al., Chemotherapy, 5, 3, 129 (1957). 
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PHHPOBHOJIOTH A 


B. H. HAKMTHH 


KOJIMYECTBEHHOE PACNPEAEJIEHHE MMMM (MYTILUS 
GALLOPROVINCIALIS LAM.) B BOCTOUHOM 4ACTH BEPEFOB 
KPbIMA 


(II pedcmaeaeno axademuxom H. H. Ilmanveayzenom 16 IX 1959) 


| Muyun pacmpoctrpanent! B UepHom mope BOuIb Bcex ero GeperoB. Oun 

BCTpeyalOTCA WIM B BHe OOpacTaHHu cKaJl, KaMHeEM H THAPOTeXHHYECKUX CO- 

DpyKeHHh, Mocrurad MpH STOM OUeHb OOJbIUOH MOTHOCTH HaceneHun — 

10 175 000 9x3/m? (7), uu B Bue rpaq, GaHOK MU WembIX Mose Ha UsMCTO-Nec- 

1aHbIX M HWJIMCTbIX YTpyHTax (*"’). XoTa HaHOoMbWMe MollaqM 7Ha Mops, 

‘AHATHIC MVJIMEBbIMH TOCeJICHHAMV, COCPeJOTOUCHLI B CeBepO-3allaqHOH yac- 

‘A Mops (?,”), OJHAKO MMMM BCTpeyalOTCA B 3HAYHMTEJIbHbIX KOJIMYECTBAX H 

J Apyrux Oeperos UepxHoro mops, u B YacrHocTH y Geperos Kppima. 

_ B 1950 r. skenegumuua Mucrutyta okeanonoruu AH CCCP usyyana koun- 

HECTBEHHOE PacnipeseieHve MHAHH B BOCTOUHOL YacTH Geperos Kppbima, Mexy 

t Takuab u mM. Meranom. Hexotoppie 2aHHble MO BepTHKaJIbHOMY pacnipere- 

NeHHIO OMOWeHO3OB JOHHOK @ayHbl B 9TOM paHoue ObIWIM H3BECTHbI H3 padoT 

C. A. SepHopa (7) u B. H. Hukutuna (°). Bceero ayecb Obwio cyemnaHo 

12 cTaHWMi, 43 HX Ha OHOMEHOShI MUAMEBIX NoceseHuh mpHxoyutTca 72. Opy- 

[MeM JIOBa CJIyKU NHOYepNaTenb Ilerepcena 0,1 M* M KOHTPOJIbHbIe JIOBbI 
parou. 

_ Myyuu serpevatotcs 3yecb Ha ruiyOuHax or 18 yo 60 M, ruiaBHbiIM O6pasom 
a WIMCTOM rpyHTe, a Take WH Ha MeCYaHHCTO-HJIOBOM rpyHTe B Bue paky- 
euuuka. B uacTru 3TOrO paliona, JexalleH NpoTHB PeoxocucKkoro 3amHBa, 
HJMeBbIe MOCeIe€HHA OTCYTCTBOBAJIH. OHOH V3 BO3MOX%KHIX IIPHYHH STOO 
BJIAIOTCA CHJIbHbIC BOJIHEHUA, MOCTOAHHO MepexBuratollve pyHT, B KOTOPOM 
apaKTepHO IIpHCyTCTBHe MaCCbI OUTHIX H BHILLeJIOUCHHLIX CTBOPOK MOJIJIEOCKOB. 
aKMM OO6pasoM, BeCb OOCJeLOBaHHbIH palOH JeJIMTCA Ha BOCTOUHY!O HU 3allaze 
yto uactu. Kaskayio 4acTb, B CBOIO OYepeb, MOKHO PasfeHTb Ha y4acTKu 
3ABHCHMOCTH OT cpeqHelH MIOTHOCTH HacevleHHaA MHINH. 

Boctounasa uacTb (orm. Takusa no mM. Uayga). B stow yactii 
JaioHa MUAWH BCTpeyalOTCA TuIaBHbIM OOPasOM Ha HWJIMCTHIX rpyHTax c ruryOu- 
iamu 30—48 m. Topa3qo MeHbIIMe MOulaqH 3aHHMalOT MHMeBbIe MOCeeHHA 
ia pakylleuHuKax c rsyOuHaMH 27—33 M, pacMOwlaratolluxcA OKOJIO BbIfalo- 
IuXCA B MOpe MBIcoB. Ilo BeHYHHE MJIOTHOCTH HaceJleHuA MUAH BCH BOCTOU- 
1a UaCTb MOKET ObITh passemeHa Ha ueTbIPe yuacTKa (cM. puc. 1). 

] yuactrok (7 cTaHiHi): mMuyquu HaljleHbl Ha rvry6uHax 34 — 38 M Ha uuuC- 
‘OM TpyHTe; cpeyHee KOuMUeCTBO 6 9k3/M?,; cpequul Bec 54 r/m?; muaonllayb 
yuacTKa OKOJIO 26 KB. MuJIb. OOulHH 3amac Mugu OKONO 4700 UL. 

II yuacrok (7 craHuMi); MHJHM HalieHbl Ha NeCuaHHCTO-HJIOBOM rpyHTe 
> pakyleyHukoM Ha rayOuHax 17—32 M; cpemHee KoOJIMYeCTBO 7 9Ks/M", 
‘pequni pec 157 r/m?; moulanb yuacTKa OKONIO 20 KB. MHJIb; OOWLHH satiac 
wan oKoso 105 000 u. 

III yyacrok (15 craHuMi): MMQMH HalieHbI Ha TecuaHHCTO-HJIOBOM TpyH- 
re ¢ pakylleyHuKoM Ha rsyOunHax 27—33 M u ‘Ha WIMCTOM rpyHTe Ha 
wy6unax 38 — 48 M; cpeqHee KouMuecTBO Muyun 20 3k3/M?; cpeqHHH Bec 
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900 r/m?; muiomalb yyacTKa OKOJIO 31 KB. MHJIM, oOujul 3allac MHMHOKO 
207 600 wu. 

IV ysacrox (11 cranunit): MMMM HalieHbl Ha HJIMCTOM rpyHTe Ha ruryOnHa) 
40—45 m (oqHa craHuna Ha ruiyOuHe 55 M); cpeqHee KOJHYeECTBO MHAK 
120 9k3/m?; cpeqHu Bec 283 r/M?; Mlolakb yyacTKa OKOJIO 43 KB. MHJIb; Ol 
uu 3anac Mugu vKom0 407 500 wu. 

Takum o6pa30M, B BOCTOUHOH yacTH OOceqOBaHHOrO paloHa MOceseHH} 
MyM 3aHHMaloT M0uaqb OKONO 120 KB. MuIb. CpeqHaA MMOTHOCT Haced 
Hua 50 9K3/m?. Cpequaa uactora BcrpeyaemocTu Mugu 77%. OOulua sates 
Mugu oKoo 767 100 Uw. 
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3anagquaad uwacrTb (or 35°30’ B. a. go mM. MeraHom). B 9Toh vacy 
palioHa MMMM HalJeHbl rlaBHbIM OOpa3s0M Ha rulyOMHaxX 40—52 M Ha HJM 
Tom rpyHte. Muauespie pakylIeYHHKM Ha MeCYaHHCTO-HJIOBOM rpyHTe Obi 
HaliJleHbl TOJIbKO y M. Meranom ua ruryOuHe 30M u y Kapanara Ha 18—21) 
Ilo MOTHOCTH HaceJIeHHA MUM 3eCb MOMKHO BbITeIMTh TPH yuacTKa. 

I yyacrox (7 cTaHiHi): MMMM HaliqeHbl Ha rulyOuHax 47 — 50 M Ha na 
TOM rpyHTe; cpeqHee KouHyecTBO 4 9K3/M?; cpeqHul Bec 11 r/m?; mmolaqb 
yyacTKa oKovIo 10 KB. MHJIb; OOuLMH 3anac MuAH OKONO 3683 Xu, 

II yaacrox (9 cTraHuni): MHuM HaliqeHbl Ha NecuaHHCTO-HJIOBOM rpyHi 
¢ pakylleyHHuKOM Ha rvlyOuHax 18 — 30 M M Ha MAMCTOM rpyHTe Ha riyOuHa 
45—47 mM; cpefHee KouMyecTBO 12 9K3/m?; cpenuui sec 40 r/m*; nuomar 
yuacTKa OKOJIO 7 KB. MHJIb; OOMIHH 3alac MUquM OKONO 9380 I. 

III yyacrox (16 craHuni): Muqua Haliqenbt Ha rutyOuHax 42—59 m H 
HJIMCTOM FpyHTe; cpequee KouMuecTBO 167 3k3/m?; cpequHui Bec 366 r/mM*; na 
Wab yuacTKa OKOJIO 25 KB. MHJIb, OOWlMH 3alac Mugu oKONO 306 400 uo. 

TakKHM OOpa30M, B 3allaqHOH yacTH paliona MoceeHuA MMU 3aHHMaK 
Moukab OKOIO 42 KB, MHJIb. CpeqHAA MOTHOCTh HaceseHuaA Mugu 100 9K3/M 
Yactrota BeTpeyaemoctu 63%, OSmul sanac Mugu oKono 319 500 un. 

[lonyyeHuble B pe3yJIbTaTe MpoBeleHHOrO O6cwIeqOBaHHA JaHHble WoKa3é 
JIM, 4TO MHMeBbIe MOCeeHHA B 9TOM palOHe MpOTArMBalOTCA BAONb Oeper 
CpaBHHTeIbHO y3kOl (2—5 Muuwb) MOOcOM, riaBHbIM OOpa30M Ha rilyOuHa 
38—45 M Ha umucToM rpyHTe. Onw oOpa3yior omucaHHptt C. A. 3epHospT 
OHOWleHOS «MHAMeBOrO Hla» C XapaKTePHbIM JIA Hero COcTaBOM HaceeHH 
(cm. Ta6s. 1). 

B Onorone mecuaHHcToro Wa C paKyWICYHHKOM B COcTaBe GOHOILeHO3a MI 
WMeBbIX MOceseHHH BcTpegaetca Wo 80% ykKa3aHHBIX B Ta6a. 1 KOMMOHeHTC 
OvoleHo3a HM, KpOMe Toro, TaKkHe XapaKkTepHble MIA pakylledHHKC 
shopmp!, Kak Venus, Tellina, Pecten, Glycera, Lisidice, Portunus, Diogene 
Crangon wu op. 
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Ta6anua 1 


CoctaB Makposoo6exToca 6noLeHo3a MHJHeBbIX MOCceseHui B OMoTONe usa 


Betpe- Betpe- 
Bak NOTE Bux Gore 
% % 
} 
Mytilus galloprovincialis 70 Porifera (Reniera, Petrosia 
Nephtis hombergii 66 u Ip.) . 17 
Mactra subtruncata 48 Gammaridae g. sp. 17 
Terebellides stroemi 48 Callyptrea chinensis - 15 
Tapes proclivis 3 Cardium paucicostatum 13 
Cardium simile ol Cucumaria orientalis 10 
Cilista viduata 34 Nemertini g. sp. 10 
Amphiura florifera 29 Botrillus schlosseri 10 
Modiola adriatica 27 Hydroidea (Sertularela, 
Meretrix rudis 27 Aglaophenia u gp.) 8 
Ascidiella aspersa 27 Pectinaria neapolitana 8 
Evgira adriatica 23 Edwarsia sp. 3 
Polychaeta (Nereis zonata, Ampelisca diadema 8 
N. diversicolor, Phyllodice} 26 Pomatocerostriquetroides 4 
sp. H Op.) Gouldia minima 6: 
Nassa reticulata 20 Melinna adriatica 4 
Caprella acantifera 20 Lepralia pallasiana 4 
Syndesmia (ovata, fragilis) ile Cyona intestinalis 4 
Cerebratubus kovalevskii 17 


Bau3kKu K yKa3aHHOMy B Ta6ul. 1 cnucok dopm npuBozuT ApHombyAN AA 
apKuuHicKkoro 3aHBa (°) Hw patona Banaknapa — Aunynxa (°). Xora 06- 
uM 3amac MUAH B OOCIeEIOBaHHOM HaMM palOHe OKasaJICA JOBObHO 6OVIb- 
UM, Cpe€MHAA IVJIOTHOCTh HX HaCeJIeHHA ECe Ke 3HaAYHTeMbHO ycTyMaeT TOL, 
O HaOslOaacb HaMH (*) B ceBepo-3anaqHoH yacrH Uepuoro mops. Sto umeer 
WeCTBeHHOe 3HAYeHHE IA Mpombicuia. 


Vuctutyt okeaHosoruH Toctynuno 
Axkayemuu HayK CCCP 28 VIII 1959 


WHTHMPOBAHHAS JIMTEPATYPA 
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TH u, Oruerst Cepact. Ovo. cr., 1928. 
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rHIPOBHOJOrH 


HW. H. COJIMATOBA u E. WM. TYPMAEBA 
O MPOMOJDKUTEJIbHOCTH AJANTAUHM MPH A3MEHEHHU 
COJIEHOCTH CPEJ[bl Y ABYCTBOPYUATOLO MOJIJIKOCKA 


TEREDO NAVALIS L. A MHOFOUJETHHKOBOTO YEPBA 
MERCIERELLA ENIGMATICA FAUVEL 


(ITpedcmaenreno axademuxom H. H. II maaveaysenom 15 IX 1959) 


Buausuvio H3MeHeHNA COJIeEHOCTH cpesbl Ha (PusvOJIOrHyeCKHe MpOLecc! 
BOJHBIX: 2XHBOTHBIX, B UACTHOCTH Ha MHTCHCHBHOCTb OOMeHA, NOCBALLEHO 3Hé 
YATEIbHOe KOJIHMUCCTBO HCCJIEMOBaHUH, B pe3yJIbTATe KOTOPHIX ObIIO yCTaHOE 
JIeHO, UTO MOPCKHe HM COMOHOBATOBOAHbI€ XUBOTHbIe CMOCOOHbI MOAMeprKr 
BaTb HOPMAJIbHYIO 2KH3HEMEATCJIbHOCTb B KAKOM-JIHOO OMpeesIeHHOM Mallé 
30He COJICEHOCTH, KOTOPbI] MPpHHATO Ha3bIBaTb O/aronpHATHbIM. 

IB HacTosileH paOboTe paccMaTpHBaeTCA BJIMAHHe TOHHKeCHHA COJIeHOCT| 
BOJbI B Mpesesax OarompHATHOorO Wuala3zona, a Tak*Ke 3a ero MpesesaMu, Hj 
CKOPOCTb. NoTpeOIeHHA KHCMOPOAa HU TEMM POcTa YEPHOMOPCKUX RKUBOTHBIX - 
jByxcTBopyatToro Mossmocka Teredo navalis L. 4 MuorouleTHHKOBOrO 4epEt 
Mercierella enigmatica Fauvel, »xuBymjHx B eCTeCTBeHHbIX yCJIOBHAX Ip 
18°/,,. Onbirbl! mpoBoqusuch JeToM 1957 uw 1958 rr. 

IlonroTroBKa %XKHBOTHBIX BO BCeX OMbITaX MpOv3BOqHIacb NO MeTOD) 
(usuosornyeckoH amantauuu (+), Mp KOTOpOH MOONbITHbIe XKMBOTHBIE TMi 
PeHOCATCA U3 MPHPOMHIX YCJIOBHH COJIEHOCTH B YCJIOBHA OMbITa MOcTeneHHt) 
yepes 2°/,,, IPH4YeM B BOLE KaxKIOH MpOMeXKyTOUHOM COJIeHOCTH BbIepKMBh 
1OTCA He MeHee 2 cyTOK. HaOmogeHua Hal CKOpocTbIO NOTpeOJeHHA KUCOpG 
lla mpoBogquauch qua T. navalis B revenue 8—10 qnelt uv gua M. enigmatid 
B TeyeHHe 1,5 Mec. Mocse MepeHoca 2%KXHBOTHBIX B KOHeCYHYIO COJICHOCTb OMBITS 
Ilorpe6meHve KHCJIOpOfa %MBOTHBIMH ONpeqemasoch NO pasHHie MExKAy ce 
WlepxKaHHeM KuCOpoqa B Hatase HM B KOHUWe onbira. KomuyectBo KucMOposs 
B Bowe Ollpeleiaocb 10 Metroqy Bunksiepa. Ha6mogqenua 3a pocrom posi 
IMIMCb B TeyeHue 2 Mec. Pocr T. navalis onpenenamca u3sMepeHuemM JVIMH| 
XOQOB TpHOmusuTembHO y 100 Sk3emnuapoB, pocr M. enigmatica — 43M) 
peHuem tIpuapocra Tpy6oK y 25—30 oco6el onuH pas B 10 qHelt. Kpome tor} 
MpOBOAMIMCh HaOJIOAeHHA Hal POCTOM MOJIOALIX 4epBeli, OCeBLUIMX B YCJIOB} 
AX OKCICPHMeHTa; W3MepeHHe UX TPyOOK MponsBo_MNOCch Kable 3 HAL 
KontTpoub Obl MocraBieH mpH 18°/,.. OnbiTh! mpoBoqumuch mpa 22—24% 


Teredo navalis L. | 


TorpeO6meune KuCAOpORa. Cxkopocts norpeOmenua KucaAie 
pona T. navalis mp mocrenenHoM usMeHeHHH comeHocTu oT 18 0 12/5, if 
BpeMA BCEro ONbITa OCTaBalacb Ha OJHOM MH TOM 2e ypoBue (puc. 1). CuuxKeHlp 
MOTpeOJleHHA KUCNOpoLa WO 70% HOPMbI B TeyYeHHe BCerOo ONbITa HaGMOLAaMO-E 
TOMbKO Mp comenoctu 10°/,,. | 

Pocrt., Ha6moyenna 3a temnom pocra T. navalis nposogqunuch npu Ip 
12 w 18°). Lua onbiros Gb B3ATbI XKMBOTHBIE B BOspacte 5—8 cyToW 
B revenue 2 Mec. Olbira ObII0 CemaHO TPH H3MePeHHA pasMepoOB XOOB: yepp 
15; 30 u 60 qzHel nocne Havana HaGmoeHul (puc. 2). U3 rpabuka BUH) 
uro mpw 18 u 12°/,, B TeyeHve Bcero oOMbITa HaOwOaICA OMHAKOBbI Tent 
pocta. IIpu 10°/,) ckopocTb pocra JOBOMbHO TIposomKUTeMbHOe Bpema (oKy 
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te) Mecsilla) OblIa 3aMe€THO HHKE KOHTPOJIbHOH, HO K KOHIY ONbITa 3HaYHTeJIb- 
O YBeJIMUNJIacb, H 2XUBOTHbIE NOUTH JOCTHTVIU Pa3Me€pOB KOHTPOVJIbHBIX. 


Mercierella enigmatica Fauvel 


IlotpeO6menue Kucaopoga. Ipunepenoce us 18 B 8 u 5%, 
KOpocTb MoTpeOsenunt Kucnopoya M. enigmatica pesKo Bospactaa u B 
eyeHve MepBoro MepHoya HaOJIOeHHH, MposomKaBlieroca 8 Hel, OcTaBa- 


0 
acb Ha 3HaUHTeIbHO Oovlee BLICOKOM ypoBHe, YeM MpH 18°/,, (puc. 1). B 8°/,, 


“oo 
o * a{\--=2 
160 ON ee p 
\ — #8 
/40 wee 6\——4 
Se a eS 
120 Me ON 
700 Toh aa omen? 
80 ms "sega rss ~o--- 2 
SCS SL at ak i Ol a 
SG AOS PRAGA OREN. 40 41 420m. 


| Puc. 1. Tlorpe6nenne Kkucaopoga T. navalis (a) u M. enig- 
matica (6) B yCNOBMAX pa3IM4HOM comeHocTu 


moo AbIXaHHA MOBbICHJICA B cpeqHem Ha 75%, a B 5°/,, — Ha 50%. 
Yepes 30 que y Tex Ke OcOOeH ObIIN MpOBeeEHbI NOBTOPHbIe U3MePeHHA CKO- 


pocTuH MoTpeOeHHA KHCIOpONa, KOTOPbIe NOKasasJIHW, YTO 3a HCTeKWee BPeMA 
CKOPOCTbh NOTpeOJIeHHA KUCOPpOa BepHyslacb K TepBOHAa¥aJIbHOMY YPOBHIO. 

Poct. Jia HaOsmo,eHHh Hal BIMAHHEM CoseHOCcTH 8H 5°/,, Ha TeMM pocta 
M. enigmatica OblIM B3ATbI MOJOZbIe KHBOTHBIC U3 BOTH 18°/,,. Ha rpapuKe 


(puc. 3) BuqHO, 4TO pu 8°/,, B TeyveHHe MepBEIX 20 AHeH OMbITa TeMN pocta 


2 
| : 

IO 
S 

MAU) 
s R 
ES 8 
Ne $0 
8 | 

a Barrer Ne (ade aye ee 
15 30 60 Gu. aE, CE EP AIEEE 
Puc. 2. Poct T. navalis mpu 18 (7), 12 (2) Puc. 3. Poct M. enigmatica npu 18 (J), 
u LO8eG (8) 8 (2) u Ya (3) 


ObIJI CHJIbHO 3aMeWJIeH, a 3aTeM YBeIMUMJICA HW CpaBHAJICA C TEMIIOM pocTa X%KH- 
BOTHBIX B Bose 18°/,,. IIpu 5°/,, TeMM poctTa ocTaBaJICH OYeHb MeJJICHHbIM B 
TeyeHHe BCero OMbITAa. 
Baw TakxKe MpoBpeseHb! HaOsOeHHA Hal TEMNOM pocTa pH 18 u 8°), 
y M. enigmatica, uckyccTBeHHO BbIBeEJeCHHBIX 3 AHI, NpOWeIMX 3aTeM CTa- 
WMIO JIMUHHKM VM OCeBLUIMX B ycmoBuAX 18 u 8°/j9, T. @. Y M2MBOTHBIX, 3aBe- 
JOMO TIpucnocoGseHHBIX K cosleHOCTH ombiTa (pwc. 4). Kak BuqHO u3 9TOFO 
rpaduka, Teml pocta vepBeii mpu 18 u 8°/,, Ha BCeM IpOTHKeHHM ONbITa OKa- 
B3aJICH COBepIIeHHO O/MHAaKOBbIM. TakuM OOpa30M, caMa mo ceOe BemMUNHAa 
comenoctu (8°/,,) He ABAeTCH MPHYHHOH TOPMOxKeHHA pocrTa. STO BpeMeHHoe 
TOPMOXKeHHE BbIZBAHO, T0-BHJHMOMY, TOJIbKO COJI@BbIM CKa¥KOM. 
Visyuenne wHTeHcHBHOCTH JbIXaHua u pocra T. navalis u M. enigmatica 
B YCJIOBHAX Pa3HOi COJIEHOCTH JaJIO BOSMOXKHOCTb MpOceqUTb H3MCHCHHA 
oOmMeHa — KaK NepBuuHble, TAK H BTOPHYHbIe, KOTOPble HacTyMatoT B OpraHHs- 
647 


Me IIPH H3Me€HeEHHH BeJIHYHHbI COJICHOCTH. Tlox NepBHUHBIMH V3Me€HeCHHAMH 
MpHHATO MOHHMaTb H3MeHeCHHA UHTCHCHBHOCTH JibIXaHHA U OCMOPeryJAWHA, | 
Ha KOTOPbl€ CMEILeCHHe BeJIHYHHbI COJIEHOCTH OKa3bIBae€T HeENOCHpeMCTBEHHOE 
BJIMAHHe;, NO BTOPH4HbIMu H3MCH€CHHAMH — M3Me€HEHHE PpOcTa WH Pa3MHOKE- 

HHA, Ha KOTOPbl€e H3MEHEHHE CPejbl BJIHACT | 


ae ° yepe3 cMelleHHe CKOpocTH JbIxXanua (*, °). 
f / TloctaBieHHble HaMH JWIMTeIbHbIe HabsOLe- | 
4 HUA MOKasasiH, YTO BC€ YKa3aHHbIe H3MeCHE- 


HHA OOMeHa B Pa3HbIX YCJIOBHAX COJIEHOCTH 


R 3 of Fy HEONHHAKOBbI MO CEOEH NpPOLOMMKUTELHCCTH. | 
S ‘ 
& td Han6osee NpOMOMKUTEbHbIMH OHH OKa3aJIHCb } 
Sy IPH H3MEHEHHH COJIEHOCTH JO BeJMUYHHBI, Ha-4 


/ 

: Xolsuleiica 3a Npemeamu Juana3sona, Oaro-f 
—/) IpHATHOFO JIA JaHHOTO Bua. Tak, y T. na-} 
apie valis, rpaHhlla pa3MHCKe€HHA KOTOpOTO, a 
wh hii ,  CsleslOBaTeIbHO HW OnarOmpHATHOTO jMalla-| 
6 @ 1% 2ék 30Ha ConeHocTH, MpoxogHT oKoO 11°/,, (°),F 
TIpOOMKUTEIbHbIC CMELLEHHA JbIXAHHA MW poc-A 
Puc. 4. Pocr Monona M. enigmatica ta Ha6mogaioTca mp 10%). Y M. enigma-4 
mpu 18 (1) 4 8°/o9 (2) tica (rpaHula pasMHOxKeHHA, NO HallMM} 
JaHHBIM, MpOXOLHT OKONIO 7°/,,) HaKEosee Npo- I 
JOJXKUTEIbHbIe CMELNLEHHA pocta HaGslopatoTca NpH 5°/,,. Takne H3MEHEHHA HBR! 
TCHCHBHOCTH COMEHA JIA HEKOTOPbIX KUBCTHBIX yKE CbIIH OTMEUEHE! (1). OMHAKO# 
3HAUHTEIbHO Ooviee HHTEPECHBIMH MPeNCTAaBJAIOTCA HAM KPaTKCEPEMEHHbIE H3ME-H 
HeHHA OOMeHa B Mpeseax OaronpHATHOTO Dhala3zoHa COJIEHCCTH, KOTOPhIM JO 
CHX NOp yeAIOCb OY€Hb MaJIO BHHMaHuaA. Tak, y M. enigmatica Nipn H3MeHeHHH 
coeHocTH Bogbl c 18 po 8°/,, MpoHucxOAuT CMEMLeHHE HHTCHCHBHOCTH NOTpeO-' 
JIGCHHA KHCNOpOZa B CTOPOHY NOBbIWEHHA, MpHyeM y STOTO BHAA TakKHe Tep- 
BHUHbI€ H3M€HEHHA JOBOJIbHO NpOLOMKUTeENbHBI (OKONO 20 cyTOK) MH compo-! 
BOK [alOTCA 3aMETHBIMH H3MCHEHHAMH TeMMa pocTa, T. €. BTOPHYHbIMH H3Me- 
HeHHAMH. B NpOTHBONOOKHOCTh STOMy y T. navalis B Npemenax OnaronpuaAtT- 
HOrO JHaNa30Ha NOMCOHbIC ABJICHHA He HaOwlOaloTCA, H pH MocTeneHHOM | 
W3MeHeHHH COveHOCTH OT 18 yO 12°/,, Kak DbIXaHHe, TaK HM POCT OCTaWWTCA Ha 
TIpexKHEM YPOBHE. : 
TakHM ©COpa30M, y HCCJIelOBaHHbIX BHAOB Mp H3M€HEHHH COJIEHOCTH cpe- 
bl BHYTPH OvaronpuHaATHOrO AnaNazona HaGOsloLalwWTCA 3aMeTHbIC pas MUnA 
peakunu OpraHn3ma. B To Bpems Kak y T. navalis npouece npucnccc6enuA | 
IIpOTeKaeT Tak ObICTPO, YTO MPaKTHYECKH HE OKa3bIBaeT BJIMAHHA Ha HHTCHCHB- | 
HOCTb biXaHHa u pocta, y M. enigmatica nepnogx alanTauHH K HOEbIM yCJlO-} 
BUAM BbISbIBAeCT SaMETHBIE CMEILEHHA HHTCHCHBHOCTH HCCe2OBaHHbIX Mpo- { 
WeccOB, BbIpaBHHBaHHe KOTOPbIX HacTyNaeT NPHOMMZHTeENEHO Yepes MECALL. 
Bce MpvBefeHHble BbIle JaHHble yKa3biBaloT Ha TO, YTO pH HsyyeHHH 
BJIMAHHA COJI€HOCTH Cpembl Ha OpraHh3M HECOXOAMMO COpelliaTb BHKMAaHHe | 
Ha JWIMTe€bHOCTh Nephofa afallTalMW %RKHBOTHOTO K HOBBIM ycnoBuam. IIpu) 
3TOM CJI€MyeT BECTH JWIHTEJIbHBIE HaO/IONCHHA OMHOBP€MEHHO 3a HECKOJIbKHMH ? 
NOKagaTeJIAMH COCTOAHHA OpraHu3Ma. TOvIbKO TaKHM COpa3scM ywiaA sKC6oro- 
¥3 (akTOPOB Cpesbl BOSMOXKHO Olpeledenne paul, B Mpesesax KOTCPbIX KU-1 
BOTHbI€ MOryT NOLepx%KHBaTb HOPMAJIbHYIO MKH3HENEATEMbHOCTL. Omnperene- 
HH€ TakKHX TpaHHI, BaxKHO JIA CObACHEHUA OCOOeHHOCTeH pacnpocTpaHeHus | 
Pa3JMYHBIX HUBOTHBIX, a TaKKE JIA PelCHHA BONPOCOB, CBASAHHbIX C Ipo6-— 

JIeMOH aKKJIMMAaTH3 ally. 
VWucrutyT okeaHosoruu Ilocrynuso 
Axkajemuu HaykK CCCP 3 VI 1959 
UMTMPOBAHHAA JIMTEPATYPA | 
1A. ®. Kapnesuy, oon. xypy., 26, 4 (1947). 2 A. ®. Kapnesuy, Tp- 
BHHPO, 33, 1 (1955).. 7 P. K. Kyauunopa-Ilactepuak, Hekortopnie BONPOcbh 
6uoorHH KOpadenbHoro uepBa Teredo navalis L., Kany. aucceprauua, M., 1958. 4C. H. 


Ckagosceku i, Yu. san., MIY, 33, Duppo6uonorna, 1939. ®C. H. Cka gosceknu it,” 
OkoNormyueckasd (H3HOOrMA BOLH‘IX OpraHu3mos, M., 1955. 


648 


Jornane Akanemuu nwayr CCCP 
1960. Tom 130, Ni 3 


OKEAHOJOrH A 


14 


H. B. NAPHH 


APEAJI CAMPbI (COLOLABIS SAIRA BREV.—-SCOMBRESOCIDAE,. 
PISCES) WH 3HAYUEHHE OKEAHOFPA®HYECKUX ®AKTOPOB 
AJIS) EE PACIMPOCTPAHEHHA 


({Tpedcmasaenxo akademuxom H. H. II maaveaysenom 28 IX 1959) 


_Xapaktepnaa Mearuueckas ppiOa cesepHolt yactu Tuxoro oKeaHa — calipa 
dlolabis saira Brev.) pacnpoctpaHeHa mexgy Geperamu Asun’u Amepnku. 
je JO HeqaBHerO BpeMeHM apeasl Calipbl B BOCTOUHOM HM 3alaqHOH 4acTAX 
eaHa CYMTAJICA pasOOWeHHbIM, a HHOra BOCTOUHOTHXOOKeaHCKaA Calipa. 
WeNAacb JaxKe B CaMOCTOATeIbHbIM Buy C. brevirostris Pet., xoTa cnemn- 
oHOe HCCJIeEqOBaHHe He OOHAPyXKHJIO CYLECTBEHHBIX Pa3JIMYHH MEKAy ANOH- 
MMM M KaJMPOPHHHCKHMH 9K3eMIIApamu (°). Takve aHHbIe O pacmpo- 
JaHeHuM calippl MosBoumsu A. I]. Angpusauiesy (8) oTHecTH STOT BUY K pbi- 
M, HMeIOWLMM am@unaunduyeckoe pacipoctpaHenve. B nocwemHve rogpl,. 
HaKO, B OTKPbITbIX BOMaX OKeaHa COOpaHn OoOVIbIOM MaTepvas, MOKa3bIBalo- 
f WIMpoKoe pacipoctpaHenne calipbl B NewaruamH cepepHow uactu Tuxoro: 
cana ((*, 1,15) w gp.). 3HaunTembHaa 3acayra B Wee yCTaHOBJIeHuA MCTHH- 
rO apeasa calipbl NpHHaqeKuT 9SKCNequUMAM «BUTA3S», MO3BOJIMBUIMM. 
13ATb BOCMMHO MeCTa BCeX HaXOJOK STOTO Bua U YTOUHHTb rpaHHbl 20: 
clpoctpaHenua (prc. 1). 
Tlo-BuyquMomMy, B OCHOBe OLIMOOUHOTO MpescTaBeHHA O Pa30PBaHHOM ape- 
2 CaHpbl vJiexKal HeNpaBHJIbHbIM B3ray, Ha HepHTuYeCcKy!o MpHpoxy sToro: 
na (7). OgHako calipa, He 6yfyun cBxA3aHa c GOeperamMuH B MepHoy HepecTa 
M HaryJia, B JeHCTBMTeJbHOCTH ABJIACTCA THIMUYHBIM OONTATeIeM NesarnaJM 
<PpbIToro okKeaHa. Ee pacmpoctpaHeHve oOrpaHvuMBaeTCA JMWIb Temlepa- 
DHBIMM yCJIOBHAMM (HepecT MpovcxoguT npu 13.— 20°, nary npn 9 — 17°) 
‘HaJIMuveM MMUIM HW HepecToBoro cyOcTpaTa. 
Bspocnaa calipa coBepliaeT 3HaUHTeJIbHbIe Ce30HHBIe MepemMelleHHa, O- 
bHO NOMpPOOHO u3yYeHHble B CeBepo-3anaqHow uacTH Tuxoro oKeaxa (°,?°). 
ia 3MMyeT 37eCb B BOMaX, MpuJierarowux K Ox*KHON SMonnu (oT Xoxuciw Jo 
WHABbI), a JICETOM MHIpHpyeT A Harywia JaseKkO Ha CeBep, OOBINHO JOCTHraA 
emHux KypWuIbCKHX OCTPOBOB, a B OTJeJIbHbIe TeNJbIe FOMbI WOro-BOCTOUHOH 
IMuaTKH (?) H qaxKke KomanfopcKux ocTposos. OcHOBHEIe HaryJIbHbIe CKOTVe- 
A calipbl IpwypoueHbl K GnoMorMyecKH NPOLYKTHBHBIM 30HAaM, M B TepBylo 
pelb K 30He KOHBeprentiuu Box Kypocuo u KypuabcKoro Tesenna (Olia- 
) (*). B stom palione pacnooxKeHbl OCHOBHbI€ PahOHb! AMOHCKOTO MpoMbiCJa 
iPbl, COOTBETCTBYIOWHe JByM BeTBAM Oliscuo, NpoHukaicuimM Ha yor ("4). 
yrou paiion. cKonenuli, ycTaHOBeHHbI paOotamu «BuTsa3a», Haxo,UTca 
(OKHEIX HM cpetHux Kypusa B patoHe NOLHATMA TuIyOMHHBIX BOL, B3aHMO- 
ICTBYIOWMX C Oosee TEMJbIMH NOBEPXHOCTHBIMH BoLaMy (7). 
SHaYHTEJIbHbIe CKONMCHHA KPyNHOM Calipbl B OTKPbITOM OKeaHe OTMEYAJIMCb 
B. Bupmauom (4) roxknee uv wro-BocTouHee ocTpozos Banxuux. B oxtsOpe 
98 TF. NOBONbHO OobIOe CKONeHHe HaryMBaloWlelcA caliph Obiio0 oOHa- 
KeHo 3KCrequuneli Ha «BuTsase» BOM3H ceBepHow rpaHnubl TuxooKkeaH- 
ro mpelida (47° c. w., 176° 3. 4.) mpu Temnepatype 10,2° (cm. puc. 3). Ipo- 
CHHBIM 3€Cb ONITHBI JIOB MpHBJIeYeHHOH CBeTOM calipbl Jai B TeyeHve 
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yaca oKomo 800 aK3emmuapos (qmMHa ppi6 21,5 — 26 cM, o6muyu Bec yuJlo0 
oxolo 48 Kr) Ha omuy 2KaOepHyto ceTb(quMHa ceTH 20 M, sued 15 mm). Ocn 
BBIBAACb Ha paboTax Mo H3y4eHHIO NHTAHHA albOakopa B paloHe Mex Ty Tapa 
ckumu u AneyTcKumu ocTpopamu (1%), MOxHO MosaraTb, YTO sallaCpl CaupE 
cocTaBisiomlelt 60 — 75% munH STOO TYHIa, 3eCb BeCbMa BeJIMKH. Bepoa 
HO, JOCTATOUHBIC JIA MpOMbicsIa JIeTHe-OCeHHHe CKOMNJIeHHA CaMpbl IpHypoyeH 
B OTKPbITLIX BOaX OKeaHa K 30He Mexky CyOapKTHuecKUM TeueHHeM Hi Cepepr 
TuxookeaHcKuM Jpelicbom. ' : 

Y amepukanckoro noOepexkbA CyMeCTBeHHbIe KOHILCHTPalMu Calpbl HaOJIE 
jlaioTcsa 3uMOl Mexyy 33 u 38° c. ut. (°), OHaKO MpoMbICa STO pbiOnt He Bese 
ca. He6ompttioe cKollvienve calippt Oblio TakxKe OTMeyeHO «BUTA3eM» B_HOsAO]| 
1958 r. B 450 Munax K 3amany oT Geperos Operona (45° c. u., 137° 3. Ay 


nee 180170 160 


Puc. 1. Apeaa catippi (revenus Hanecensi no Mopckomy ataacy (8)) P 


Takum o6pa3oM, palioHbl Harysla caiippl B ceBepHol uactH Tuxoro oKeal} 
pacllomaraiorca B OCHOBHOM y CeBepHBIX paHHl ee apeaia, T.e. B HanOod] 
‘OoraTbIX KOPMOBbIM IIJIAHKTOHOM BOjax. | 

Calipa HepecTtyeT B NOBepXHOCTHOM cCJl0e BOJbI, IpHueM HKPMHKU Mp] 
KPelIAIOTCA KJe€HKAMH HATAMM K mOOOMy MuaBaromlemy cyOcrpaty. JimuuH| 
WM MaJIbKM TakxKe OOnTAaIOT y NoBepxHocTu. Pacipoctpanenue calippl Ha pa 
HUX CTaMAX Pa3BHTHA B 3HaUHTeMbHOH Mepe 3aBHCHT, CJIEOBaTeJIbHO, 
TeveHHH B BepXHeM CJI0e OKeaHa. 

IIpunuunuatbHad CXeMa NOBepXHOCTHOH IMpKyAWMH BOL B ceBepH 
yactu Tuxoro okeaHa UpemctaBsena Ha puc. 1. HanOompuiee 3Hauenve J, 
TlepeHoca WKpbl WH MOJIONM calippl umerwor Kypocuo, CeBepo-TuxookeaHck}| 
apeud, Kanucdopuuiickoe u AnackuucKoe TeyeHHa. 

B cesepo-3anafqHol uactu Tuxoro okeaHa, B BOmaXx, Npumerarounx K An 
HM C BOCTOKa H 10rO-BOCcTOKAa, SKCHeMIMAMUM Ha «ButTase» B 1954 — 1959 1 
Obl CoOpaHO Oo/bUIOe KOMMYeCTBO HKPbI, JMYMHOK M MasIbKOB calippt (c 
CTOATeIbHaA padoTa MO pasMHO*KeHuIO HM PasBUTHIO Calippl ChaHa B Newa 
B. A. Myxauesoi). B meTHve Mecalbl panHue cTaquM pasBuTus calipH BCTT 
yaJIMCb Mexkyly 35 v 43° c. W., a B 834MHMe—Mexyy 25 u 39° c. ut. (puc. 2). Pz 
JIMUMA B JICTHEM HW 3MMHEM paCiipeseeHHH JIMYMHOK M MaJIbKOB Calippl cory 
cyloTCH C Ce€30HHbIMH U3MeHeHHAMM NosomweHHA Kypocuo. Takum o6pas3o 
HepecT Calipbl MpOucXOAUT B CeBepo-3anagqHOl uacTH Tuxoro okeaHa, B OCHC 
HOM B BOyax Kypocno, Hecylllero HKpy HM MOJIOMb K BOCTOKY HM 1OF0-BOCTOK 

Vintepecnpie JaHHble Mo pacipocrpanenHuio MOJoqM calippl B WenTpay 
HOW M BOCTOUHOM 4acTH ee apeasa Onl COOpaHb! B 29-m pelice «<BuTa3a» oceH 
M 3uMoli 1958—1959 rr. (puc. 3). B orKppirom oKeaHe Hepect caiippl Mpoucxomy 
BepOATHO, Y 1OxKHOrO Kpaxn CesBepo-TuxooKeaHcKoro ypeiida, BUIeK INE 
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ONOb B BOCTOYHOM H 10FO-BOCTOUHOM HallpaBsleHHH. CeBepHaa rpanuia pac- 
pocTpaHeHHA JIMUMHOK CaMpbl, BCTPpeyeHHBIX pH TemMepatype 13—23°, mpo- 
OfMT B OTKPHITOM OKeaHe MpHOM3suTebHO Mo 42° c. I. M CilycKaeTcs Ha lor 


Puc. 2. Pacmpoctpanenve UKpbI M MOMOAM Calipbl B CeBepo-3amagqHow uacTH Tuxoro oKeaHa 


sumou (A) u aetom (5). / — qanuple «ButTasa», 2 — amonckue Janupie (7) 


3 TIPHAMEPUKAHCKMX BOaX, HAXOMAMMXCA MON BMAHHEM XONOLHOTO Kasmu- 
POpHuuicKorO TeyveHHA, NOTH TO 30° c. mu. KonmenTpallua MuMHOK u Masbe 


Puc. 3. Pacnpocrpanenve caiipbl B BOCTOUHOH H CpeqHeH uactax Tuxoro oKeaHa, NO 

jlanubim 29-ro pelica «BuTass». | — rpaHullbl apeala, 2—rpanuubl oOsacTH Harywa 

Kpylxolt cafippi, 3 — cepepHad rpanuila paciipocTpaneHHA MaJIPKOB, 4— cepepHaad rpa- 

HULA paciipocTpaHeHua JM4YMHOK, 5 — MecTa TIpOMBICAOBbIX CKOMIEHHH KpyMHou ca“pbl, 

6 — paiioubl CKONMeHHH JIMUHHOK. Ilu@ppt yKasbipatoT Mpesevibl KOeOaHHl pasMepoB 
JIMYHHOK HM MaJIkoB (MM) 


KOB UHOra Oba BeCbMa BbICOKOH — JO 100—200 oco6eHi 3a 10 Mun. s0Ba 
ImeficrouHoli ceTbiIo (C MmoulasbiIo BXOAHOrO OTBepCTHA 0,5 m?) — oco6eHHO 
3 BomaX 10KHOH uacTH pela u B palioHe MpOHHKHOBeHHA B TPONMYeCKHE 


30b1 KamnucopHuickoro TeyeHHA. 
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Hepecr calippr y aMepukanckux GOeperoB HMeeT MeCTO rlaBHbIM OOpason 
B allpeswe—uioule B MpHOpexHbIX Bosax Mexkyy 26 u 40° c. wI., XOTA HKpa MO 
*KeT ObITh BCTPpeyeHa NpakTHyeCKH B TeyeHHe BCero Toga (3MMOM HepecT use} 
1orkuee 34° c. UL, T. €. y MoOepexkbsa n-o. Kasndopuua (*)). B cOopax «Buta: 
39> JIMUMHKH calippl Haya MonagaTbca y Geperop AmMepHKN JIMUIb 1Ox*KHEE 
30° c. ml. Cepepnee BCTpeuaJINCb JIMIIb M@JIbKH, KOTOpbIe, BEPpOATHO, 3aHOCAT} 
Ca B IpHaMepHKaHcKve BObI Apelicpom B palione 45° c. UI., re JOBHaCb MO} 
JlOWb pasmMepom KpylHee 10 mM. Orcioga uacTb ppi6ok (qmuHoi 18—38 mMM| 
yHocutca AmsacKHHCKMM TeyeHHeM Ha CeBep B HeOJlarONpuATHbIe No TemMepa} 
type (7, 9—10,9° uw HwxKe) palioHbI, B KOTOPbIX, MO-BHAMMOMy, Mpoucxoynil 
ux ru6emb. J[pyrad uacTb MasbKOB (AIMHOH 20—85 MM) MepeHocuTca BOUT 
6eperop Amepuku Ha 10r, Momalad B OaronpHATHbIe WA WKU3HH YCJIOBMA 

}Oxwunasd rpanulla pacnpoctpaHeHHA MOJIO{H Calipbl B BOCTOUHOM 4aCTH OKea} 
Ha XOPOIIO CorjacyeTcA C MPpOHHKHOBeHHeM B TpoMuKH cTpyH Kanudopuni} 
CKOrO TeYeHHA, BOLI KOTOPorO pocTuratoT 20° c. mI. Ha yaacTKe mexyay 12( 
u 137° 3. 4. S3amaquee 9Ta rpanuia Mpoxo_uT, BepoxTHO, No 24—26° c. m1 
(aHHbIX O JOBax calippt y apalickux OCTPOBOB B JIMTepaType HeT). : 

B 3aKl0ueHHe MOXKHO OTMeTHTb, YTO yCTaHOBJIeHHe apeasla Calipbl OUeHEE 
BaxKHO JIA pellleHuA BOMpocoB 300reorpaduyeckoro paHOHupoBaHHA Nearnamny 
Tak KaK 9Ta pblOa ABIAeTCH HavOoee XAPpaKTePHbIM BHIOM IA UXTHOMAYHB: 
IO*KHOOOPeaJIbHIX BOR. LOwKHAaA YAaCTb apeasia Calipbl, IPHXOMAMAACA Ha paHoubl 
e€ 3HMOBKH, HepecTa MH pacMpocTpaHeHuA MOJIOQH, HAaXOUTCA, BIpouem, 
cyOTponwyecKuX BOwaxX, THMMYHbIMH MpescTaBHTesAMH UXTHOPAyHbI KOTOPbIx 
B Ce€BepHOl MowoBuHe Tuxoro okKeaHa MOryT ObITb Ha3BaHbI JleTyuad pbibd 
Prognichthys rondeletii u mpunoBepxHocTHbIe CcBeTAHecA aHyoycnl Mycto-| 
phum affine u Loweina sp. | 


VMuctutyt okeaHouJorun Ilocrynuno 
Akalemuu HaykK CCCP 22 IX 1959 


UMTHPOBAHHAH JIMTEPATYPA 
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Jloxsane Akanemun nayr CCCP 
- 1960. Tom 130, Ni.3 


OKEAHOJIOTH fl 


H. C. CKOPHAKOBA 


MAPTAHILOBbIE KOHKPELMM B OCAQKAX — 
(CEBEPO-BOCTOUHOH UYACTH THXOFO OKEAHA 


(TT pedcmaeaeno .axademuxom H. M. Cmpaxoseim 11 1X 1959) 


_ Maprannospie o6pa30BaHua MMeIOT OUeHb LWIMpOKoe pasBuTve B ocaqKaXx 
eBepO-BOCTOUHOM yacTH Tuxoro oKeana. J[ByoKucb Mapranita BcTpeueHa B 
He MApraHOBbIX KOHKpeluli pasmuuHbIx PopM u pa3mepos, MapraHiloBbIx 
OPOK, MOKPbIBaIOWIMX OOAOMKH OCaOUHbIX HM BYJIKaHMYeCKHX NOpog, Map- 
AHI[OBbIX 3epeH, PaCCeAHHbIX B TOJUNe KPaCHbIX IIMH HM, HaKOHel, B Buse 
TICbHbIX MAPraHIOBbIX Mpocl0oeB Ha Pa3JIHUHBIX TwyOMHaX B KOJIOHKAaX 
OHHDIX OTJOmKeHHH. HanOouee WHpoKoe pa3sBuTHe HMelOT MapraHtoBble 3epHa 
| KOHKpellHv. SepHa ABYOKMCH MapraHila pa3MepHOCTH MecKa H PpaBus ABJAIOTCA 
ODIHOH COCTaBHOM 4acTbIO rlyOOKOBOAHbIX KPaCHbIX TIMH HM MpocmexKeupl 
0 MHOFHX KOJIOHKaX. 

O Haiw4uHH MapraHWOBbIX KOHKpellHii B CeBepo-BOcTOUHOM uacTu Tuxoro 
KeaHa BilepBble yMomuHaetca B padote Méppea u Penapa (°), ocHoBaHHolt 
a JlaHHblxX 9KCIequuMH Ha «UenensxKeper. B nocmeqHHe rosbl WupoKoe pac- 
|POCTpaHeHHe MapraHUOBbIX KOPOK HM KOHKPellMfi Ha NOMBOLHbIX BO3BHILIIeH- 
OcCTAX B CeBepo-BOCTOUHOM uactH Tuxoro okeaHa OTMeyasOcb B padoTax co- 
ipyanukoB CkpamncospcKoro oKeaHorpapuyeckoro uucTutyta (1%). 
MapraHuosBble KOHKpellMH Opbluid OOHAPyKeHbI B 30HE Pa3BUTHA KpaCHbIx 
ima (puc. 1). MakcuMabHoe KOJIM4eCTBO MapraHIOBbIX KOHKpellu BCTpeyeHoO 
| IeiTpabHo TtyOoKOBOAHOM 4acTH CeBepo-BOCTOUHOM KoTOBMHEI Tuxore 
jseana Ha rayOune 5000—6000 m. IUupoxoe ux pa3BuTue OTMeyeHO TakxKe 
ikON0 AmMepwkKaHcKoro no6epexkba B paiione pasmomoB Méppen u MexnjocuHo 
a rayOunax 4500—5000 m u kK wry or pa3noma Méppea, Mexay 25 u20°c. uL., 
a raiyOuuax cBpilte 3500 m. CeBepHad rpaHulla pasBHTHA MapraHWOBbIX KOH- 
peu O43 AmepuHkaHcKoro nobepekKbaA MpoxoquT MpuMepHo no pa3omy 
len qocuHo Mo 40° c. uI., a B palione ILeHTPaMbHOM YACTH KOTOBHHBI Mo 45° c. Ww. 
eBepHee BCTPCUECHbI JIMIIb OYCHb Me@JIKHe€ CNMHHUHbIe KOHKpellMH. 

PacnpoctpaHeHve MapraHOBbIX KOHKpellu MW KOPOK B_ CeBepo-BOCTOYU- 
oa# uactu Tuxoro oKeaHa MoKa3aHO Ha puc. 1, Ha KOTOPOM MOMMMO J\aHHbIxX 
ATA3a> yKa3aubl TakoKe cTaniun «UenenmKepa» u CKkpummcoscKoro oKea- 
orpapayeckoro MHcTuTyTa. 

V3 46 cranuuu «Bata3a» B patone pa3BYTHA KPaCHbIX FIMH MapraHilo- 
ple KOHKpelluu Onlid OOmMapyxKenbt Ha 27 cTaniuax. HanOonbitaa uactota 
TpeyaeMocTH KOHKpellu OTMedaeTCA IA WeHTpasbHOH 4aCTH CeBepo-BOC- 
PUHOM KOTMOBHHEI Tuxoro okKeaHa, rae KOHKpellua Opin OOHapyxKeHbl Ha 
u3 9 B3ATHIX cTaHiui. CmezyrouluM Mo uacToTe BCTpeyaeMOCTH ABJIAeTCA 
Haiou, pacnonoxenubli K Bocroky oT T'apaiicKux ocTpoBos, Mexzy 25 u 20° 
| WW. Syecb KOHKpeluM OblnM OOMapyxKeHbl Ha 7/, cTantui. Oxono Amepu- 
aHCKOrO MoOepexkbA B paiione Mexmy pa3momamu Méppes u MenjocuHo KOH- 
nena 65114 BoTpeyenut ua '/, cTaHWHi. 

Viarenecus! 1auasie, Momyyenuple Ha OCHOBe MogcueTa Momlalet, 3aHuMa- 

e e} 
bIX KOHKDelLMAMHM Ha MOpcKOM He. B paiione Moxy 254 20° c. WI., K BOCTOKY 
Tapaickux ocTposos, Onimo .p3aTo 8 AHOuepmaTenbHEIX Mmpod. ITonlayb 
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oNol WHOUepHaTebHOH MpoOi cocTaBsseT 0,25 mM’, a Mulomagb 8 mpo6 2 mM’ 
Tlnouagb 2%e KOHKpellu, COOpaHHbIX B NOBePXHOCTHOM CuJI0e pear B 8 HG 
yepaTesbHBIX Mpobax, cocraBissa 0,1665 m?. Takum o6pa3om, 7/1. YaCTb TC 
lal MOBepXHOCTH MOPCKOrO Ha B 9TOM palOHe 3aHsATa MapraHIlOBbIMH KOF 
kpeuuamu. Ho uv B Mpegenax STO MoujaqH OTMeyaeTCA HEpaBHOMEpHOe Pat 
mpejesenue KouKpenul. Ilnomatb, santas KOHKPelHAMH, B pa3JIMUHbI 
MHOUepMAaTeIbHBIX MpoOax KONeOaach OT 12 no 625 cm’. 

Onpeyesenne mulowann, 3aHHMaeMoli MapraHIlOBbIMH KOHKPeI\MAMH 
yuouepraTese, MpousBo_Ms0ch caegqyioutyM o6pa30M. B MoBepXHOCTHOM CJIC} 
WHOYePMAaTebHO! MpoObl COOMpaMCh MapraHWOBble KOHKPeLMH H MJIOTHO PackdJIe} 
JIbIBAIHCb Ha MUJVJIMMeTPC 
Boh Oymare, mocsie yero | 
TIpOW3BOAMJICA Moycuer 3é| 
HHUMaeMOW HM TvomlayH. | 

Mutepecuon oco6er| 
HOCTbIO  — pac IIpocTpaHeHH| 
KOHKpelluH ABIAeTCH Hi] 
TeCHaA CBA3b C XapaKTepof 
pembeda. Mapranwosple Kol} 
KpellMH  Ce€BepO-BOCTOUHC) 
yactu Tuxoro okeaHa pai 
BUTbI B 30HE PaCuJIeCHeHHO!| 
pesbea. SOTO coBlapenr} 
He CulyualiHo. PacueHeHHb)] 
XapakTep pejbeda uv wupt 
KO€ pasBUTHe KOHKPellHl CB) 
JICTEJIbCTBYIOT O MeJJICHHC] 
Temie ocalkooOpa30BaHu}} 
YTO ABJIACTCA OMHYM U3 H 


[ Boas OOXOMMMBIX ycsOBUii poc%} 
baal Ep statins 3 \ MapraHllOBbIX KOHKpelul 
4331 4327] 4320 *@ 4313 4289 4285 4273 

20} 858 4571 4950 Sa 83° jas00__4293, o o19, 87190  B TO 2Ke BPEMA pa3JOKeHI 


180 165 _150 135 120 BbIXOJAULHX B 30HE Pacud 


HeEHHOTO pewibeda ByJKaH} 

yes 1. Kapra pacnpegenenus aan KOHKpelwu.  yecKHx Topo, ABIAeTCH, I 
re eee neu micras 100 celles pommanona a 
TpaHula pacNpoctpanenua Mapranlospix xKonkpeunli. MCTOYHMKOB MNOCTYIVICHI 
Lluppamu wa KapTe O6osHaueHbl HOMepa cTanunit: 4066— Mapraniia (*). 
eee 2 rao Sy Lass. @MopmMa u pa3mMep KOH] 
A JoxedudrpagutecnsrOmaetntyrs oe? eee piconet ed Mesa ee 
BOCTOUHOH uacTH Tuxo 

OKeaHa TakxKe CHJIbHO BapbupyeT. HaMu BCTPeveHBI KOHKpPellMM OT HeCKOJI 
KMX MHJWIMMeTpoB WO 18 cm B QMaMeTpe, HO 4Yallle Bcero cpeqHui ux pasMi 
KoeOuleTcA OT 3—4 TO 5—7 cm. Konkpeuuv HMewT OBAJIbHY!IO, HHOFa Wap; 
BUAHY!IO, KapTodeJeBuAHY!0, MOUKOBUAHY!O UWJIM JIENeWKOBUHYIO, OYeHb Fac 
ipwuayqimByto jopmy. B wentpasbHo wacTH CeBepO-BOCTOUHOM KOTIOBH 
Ha cTanuun Ne 4090 serpeyeHbl OBaJIbHbIe, HHOTa WapOBuAHble KOHKpelln 
pexke MOUKOBHAHbIe, MaKCHM@JIbHBIX JIA STOTO paoHa pa3smepos, oT 3—4 | 
10—12 cm, wane Bpcero 5—6 cm (puc. 2a). CeBepHee na ctranuuax NeNe 4074) 
4104 Betpeyenbi Coulee MeIKHe OBaJIbHBIeE MH MOYKOBMAHEIe KOHKpelun oT | | 
7 cM, uane Bcero 3—4 cm B AHameTpe (puc. 26). Buns cepepHolt rpaHnupi pé 
BUTHA KpaCHbIX TIMH pa3sMep KOHKpellui yMeHbiaetca oO 1—1,5 cm B AHameT 
(cranunu NeNe 4070 nu 4068). Kpynunie KOHKpelun oOHapy2KeHbI TakiKe 
pavone mexyy pasppipom Méppesx u Menfocnno. Syecb mpecO6mazaT KG 
Kpeltuu or 6—7 no 10—12 cm, KapTodesesuyuble, Mwiockue uv pexe cnupad 
Buuble. K ory of pasppisa Méppea, toxwxHee 25° c. W., pasBUTbI MpeumMyll 
CTBEHHO JIeMelIKOBHIHbI€ H OBaJIbHbIe MeJIKHe KOHKpeluu OT 1,5 no 5—6 oc 
yaule Bcero 3—4 cm. ; 
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BowbuivHCTBO MapraHOBbIX KOHKpeuMli umeioT sgpa. Tlpocrsie oBasb- 
je, AWMEBHAHbIe, WapOBMAHbI€ KOHKPelHH OOBIYHO UMeIOT OHO, HHOTMa jBa 
pa. CroxkHble MOUKOBUHEIe H IpHuyAMBpIi (OpMbI KONKpelluv MHOTOsTepHEt. 
OBOJIbHO UACTO KOHKPelMH JIMWIEHbI Apa. AnpamMu KOHKpellu cayKaT ranpKka 
M3bI, BY IKAHMYECKUX H OCANOUHBIX MOPOL, perke 3yOnl akyJI M CY XOBbIE Kalicy Jbl 


Puc. 2. Maprantoppie KOHKpeuuu. a — co cTanunu {Ne 4090, 
6 — co cranuun Ne 4074 


4 


MTOOOpa3HbIX. Bo BCTPpe¥eHHbIX HAMH KOHKPelMAX 3yObl aKyJI UM CJIyXOBBIe 
ancy Jibl KHTOB OObIdHO XOpOllIO cOxpaHsioTcaA Appa ByWKaHvuecKuXx 

OcaOUHbIX MOpO OYeHb YaCTO CHJIbHO H3MeCHEHBI, JO TJIMHMCTOrO BelllecTBA, 
HHOra MH WeJIMKOM 3aMelLeHb! JBYOKHCbIO Maprauila. 

IIpocmotp 6osbuloro KOMUeCTBA KOHKPelMi NWoKa3asl, YTO (OpMa KOHKpe- 
Wii 3ABUCHT HE TOJIbKO OT HaJIMYHA OJHOLO WJM HECKOJIBKUX OIM3KO paciloIoxKeH- 
IX [pyr K Apyry pu oOpaso0BaHvH KOHKpelluH sAyep, MpuBOLAMMX K 
OPMMPOBAaHHIO MPOCTHIX H CJIOKHLIX KOHKPellHH, HO H OT XapakTepa camoro. 
ipa. Bokpyr ramek ByJIKaHHuecKHX Nopogx OOblmMHO COpasyl0TCA OBAaJIbHBIe, 
WIeBUHbIe, KapTodbeyeBuHbIe KOHKpelluu. Konkpeluu c saypamu ocayou- 
IX MOpof oOpluHO MuocKue. Bokpyr 3yOoB akyJ OOpa3syloTcA (OBaJIbHBIe, 
Ke JICNeWIKOBHAHbI€ KOHKPelluy. 

Pacnpeyejenve KOHKpellH He OrpaHwuMBaeTcA MOBepXHOCTbIO MOpCKOrO 
1a. Kak ormeyatoT aproppi (*) Wo MaTepvasiam 9kcnequuun JlayHBunsa B 1oro- 
eTOUHOM uacTH Tuxoro oKeaHa, MeJIKve MapraHIOBble KOHKpelHu OblVIn 
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BCTPeveHbI Ha PasIMUHbIX TlyOuHax MO KoONOHKaM. B 3 KOMOHKaX KOHKpell 
cofepKasluch Ha riyOune 8—l1 cm, B 6 KoNOHKaXx Ha rlyOnHe 48—72 cM 
opepxHocTu yHa. I'myOxKe KOHKpellHM BCTpeyeHbI He Oblmu. Hamu Konkpell 
pa3mepom oT | yo 6,0 cm B quaMerpe OpiiM BCTpedeHbI B 8 KOJIOHKAX 10 raryOu 


288 cM. 
Ta6Oauma 1 


BeprukasibHoe pacipocrpanenue KOHKpellMi B KOMOHKAX KpaCHbIX PMH 


é 3 Yy MeTp, 
Oe es ae cuepened apr: Dopma 
4196 429—134 PD 5 JleneuIkopuaqHaa 
283—288 4 5) TloukopuyzHaa 
4204 36—38 — O6s0MKu — 
42—49 2 2 TlouxopuyHaad 
49—55 Meukue paccesH- 
Hbi€ KOHKpellHH 0,5—1 _ 
4207 263—267 4 4 OpasbHan 
4249 140,173,229 — 1—1,5 | Opanbuaa 
4261 73 1 o6m0moK Das TloukospuzHan 
4273 71—86 = o—6 OpaubHaa 
119—125 1 De® OpasbHaa 
4285 0—15 Meakue paccesH- 
HpIe KOHKpeunH | 1,5—2 -- 
4293 64—67 1 2 OpasbHaa 


Hammune KOHKpelMi Ha pa3IMGHBIX TOPH30HTaX KOJIOHOK CBHJeTEJIbI 
ByeT O pasBUTHUM Mpoleccos (OpMHpOBaHHA MapraHWOBbIX KOHKpellui B Teye 
uTembHOrO TreosorMyeckoro BpeMeHH. 

Hapaay c 3epHaMH HW KOHKpeWHAMM OHOH U3 WHPOKO pa3BUTHIX MoO. 
HaXO*KeHHA JBYOKMCH MapraHila B OKeaHe ABJIAIOTCA MapraHIlOBble KOpt 
MOKPbIBaIOlWlMe BbIXOAAWLMe Ha MOPCKOM JIH€ KOPeHHble MOposbl WU BaJyHI 
TasleqHbld MaTepHad. 

Hakoueu, B 29-m pelice «ButTa3a» na 3 cTanmuax (NeNe 4199, 4261 u 427 
B KOJIOHKAX KPaCHbIX TJIMH M AaJICBPUTOBO-FIMHMCTHIX VMJIOB Onli BCTpeye 
MIpocJIOH, CHJIbHO OOorallleHHble MapraHieM. DTO yepHble, OUeHb Kpelkue 
CJIOH MOWLHOCTbIO OT HECKOJIBKUX MUJIIMMeTpoB oO 1,5 cm. Ha cranuuu Ne 4] 
Ha rutyOuHe 36,5—47 cM Moy KOpHuHeBLIM TIMHUCTbIM MOM 3aeraeT OX) 
‘Tad, OU€Hb IWIOTHAA PIMHa, B BEPXHEM YaCTH KOTOPOM MpOXOAUT Npocsonw Mapré 
wa 1,5 cM momtHocTbio. Kpome Toro, B TuIMHe BCTpeYeHO HeCKOJIbKO MI 
JIMMETPOBbIX MapraHIlOBbIX MpocloeB M OTIeJIbHBIE MapraHOBble 3ep1 
Ha cranuun Ne 4241 B Tome KpacHoBaTO-KOpHuHeBOrO TVIOTHOrO rJIMHHCTC 
via Ha rayOuHe 82—86 u 125,5—130 cm BcTpeyeHbI COM CBeTIO-KOPH4HEE 
ouedb TJIOTHOH PJIMHbI C MpocylOAMU MapraHita, MoulHOcTbIO B | cm. Ha cri 
mun Ne 4279 B WOKOaqHOM TIMHHCTOM Hse BCTpeyeH co (169—188 cm) ce 
BaTO-2%KeJITOrO MOTHOrO FIMHMCTOrO Wula c AByMA Mpocmoamu (B 1,5 cm Mo 
HOCTbIO) OXPHCTOH TIMHbI C TOHKHMM KOPpOUKaMM MapranHila. 

Hasuuve B TOME KpaCHOBaTO-KOPHUHeBLIX HM IWOKOMAHbIX TJIMHMCT, 
WJIOB TOPH3OHTOB CBeTMO-%KeNTOH MMOTHOM TIMHbI C MpociosaMu Maprak 
CBUNCTEMbCTBYCT, Kak HaM KaxKeTCH, O MepepactipeseeHuu Mapranua B Mj 
ilecce jlMarene3a. 

Wuctutyt okeaHosicrnu | Ilocrynuso 

AkajlemuH uHaykK CCCP 2 1X 1959 ' 

WHTHPOBAHHAA JIATEPATYPA 


1A.J. Carsolot R. S. Dietz, Am. JeSei4250, Nez (1952) aR See 
‘Calif. j. mines and geol., 51, Ne 3 (1955). 3H. W. Menard, Bull. geol. Soc. Am.,’ 
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Horsange Aranemun Hayr CCCP 
1960. Tom 130, Ne 3 


BHOPH3HKA 


E. HW. KY3HEL 


BJIMAHWHE PEHTTEHOBCKOIO OBJIYUEHHSA 
: HA TKAHEBOE ,bIXAHHE 


(ITpedcmasaeno. axademuxom H. H. Cerencesim 22 VI 1959) 


Bompoc 06 W3MeHeHHAX WHTeHCHBHOCTH TKAHEBbIX OKUCJINTEJIbHEIX Mpo- 
€CCOB B pe3yJIbTaTe BOSMeHCTBHA NPOHHKAlOWlel pamnalluv Ha OpraHH3M %KH- 
OTHOrO JO CHX Nop ocTaeTcs enje He paspelieHHbim (1-3, $8, 10-15), 

TIporuBopeynBocTb MMeEIOLLUXCH MO STOMY BOMpPOCy JaHHbIX 3aBHCHT, OUe- 
WHO, OT HeOJMHAKOBbIX YCJIOBHM OMbITOB, H MOITOMY UMerIolHecA aKkTHI 
€ MOryT ObITb MOKa CHCTeEMATH3HPOBaHbl AVIA OKOHYATE/IbHbIX BbIBOJOB O BUIM- 
1HMM MpOHUKaolled pawuallud Ha TKaHeBOe JbIxXaHue. 

& lis murepatypHbix JaHHbIX, OMHAKO, ABCTBYeT, 4TO BeMMUMHA HW HalpaBse- 
{M€ U3MeCHeHHM TKaHeBOrO AbIXaHHA 3aBHCAT KaK OT YCJIOBMM OOyyeHUuA Op- 
AHM3Ma, TAK HW OT OCOOeHHOCTel OOyuaemMohH TKaHH. \ 

Mobi moctaByiu wWetbio HacToamei paOoTbl MpopecTH ucceqoBaHuA TO 
ISMCHCHHAM, MPOMCXOMAUIMM B TKAHeBOM JbIXaHHM MIpM BOsqeHCTBUM Ha Op- 
aHH3M PeHTTeHOBCKHX JIyyeH B CMepTeJIbHOH jo3e. B KayecTBe OObeKTOB H3- 
M4eHHA ObIVIM B3ATHI: Cee3eHKa, KaK OHA U3 HavOosee paquouyBCTBHTeJbHbIX 
KaHeH; CKeJIeTHaA MbIllllla, KaK OHA H3 HavMeHee pa NOUyBCTBUTeJIbHbIX 
KaHeH, M TleyeHb, KaK TK@aHb CO CpeHeH CTeMeHbIO pasMOuyBCTBHTebHOCTH 

, >, °). Hamu yuuTpiBasiocb TakxKe HW TO, 4TO ra3s0Bbiii OOMeH 3TUX TKaHel 
BJINCTCA CYILECTBCHHbIM 3JIEMCHTOM B OOlleM ras000MeHe OpraHH3Ma. 

Pa6Oora ipoBeweHa Ha OebIX Kpbicax, Ccamulax Becom 170—220 r, cojepxa- 
UXCA Ha OObINHOH Ja6OpaTopHoONK uate. J[bIxXaHHe oNpeseAsocb Ha KallMlax 
KaHeH C MOMOMLbIO raz3oMeTpHyecKOH MeTOAHKH BapOypra pu Temmepatype 
8-++0,01°. Cocrosuve TKaHeBOoro AbIXaHUA OLWeHHBAa/OCb NO BeMYNHE NoTpeb- 
CHUA KHcTOposa (Qo,), BbImemeHHA COz (Qco,) H MO AbIXaTe@JIbHbIM KOsPDu- 
ventam (RQ) TKaHeH. 

O6myueHHe X%KHBOTHBIX MPpOH3BOANOCb PeHTTeHOBCKHM alnapatom PYM-3 
pH cuemyroulux ycIoBuAXx: tboKycHoe paccTosaHHe — 30 cM; duvsbTppl: 0,5 MM 
u + 1,0 mm Al, /= 15 ma, V = 180 kB, W = 50—58 1/MuH B BoszyXxe; 
Oizaa mosa 800r. 

B urore mpopeseHHolt paOoTbl coOpaH MaTepHaul, XapakTepu3ylONlMH COo- 
OAHHe MpolleccoB ra3soBoro O6MeHa B TKaHAX Ce/le3CHKM, NeveHH HW CKeseTHOH 
BILbI KaK Y HHTAKTHBIX, Tak HW OOJIYYeHHBIX 2KHBOTHDIX. J[MHaMMKa HaOJO- 
aBIIHXCA H3MeHCHHA TKaHeBOrO AbIXaHHA MpescTaBena Ha puc. |. Kaman 
04Ka Ha KPUBbIX MpecTaB/IAeT CPpeHIOIO BEJIMYHHY M3 AaHHbIX 10 3—O KpbicaM. 

V3 puc. | BugHO, YTO KaxKan W3 W3YYeCHHbIX TKaHeH MMeeT CBOH OTAMUMTEJIb- 
ble OCOOeHHOCTH M0 ra3s0Bomy OOMeHy. Tak, HawOOJIbINad HHTCHCHBHOCTb MOrJio- 
eCHHA KUCOpOsa HU BbIqemeHun COz HMeeT MECTO Y CeJIE3CHKH, HECKOJIbKO MEHb- 
ad — y MeyeHH HW 3HayHTebHO MeHbIad — y cKeweTHOH MbituubI. J[bixaTeb- 
ble Kos@pulMenTH TKaHeH (RQ) B OOWLEM JOBONbHO ONH3KH MeKy coooH. 

Yepes 30 Muu. nocue Bosgelictaua 800 r Ha Kpbic OTMeuaeTCA 3aMeTHOe CHH- 
CHHe BeMYHH MOTPeOeHHA KHCOpoOsa M BbIZeMeHHA COz celeseHKOH H Te- 
CHbIO MH OJHOBPeMeHHO JIHIMb HeOOMbUIOe CHHKeHHE MorsoulenuA Oz M BbIye- 
enne CO, y CKeeTHOM MbILIMbI; bIXaTeMbHbIM KOSPPUWKeHT TKaHeH CHH- 
aetca. OTO OOycmOBIMBaeTCA TEM, TO CTeMeHb CHWKEHKA BbIeNeHUA COz 
0 TKaHAM 3HaUHTebHee, 4eM CTeMeHb CHWKeEHHA Mormonmenusa Oe. 
 Ormeyenupie u3MeHeHHA ragOBoro OOMeHa H3YYeHHbIX TKaHeH COXpaHAIOT 
OOUleM CBOIO HallpaBseHHOCTb Mu yepe3 3 1 6 yac. Nocme OOy4eHHA. B yKasan- 
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HbIe TIPOMeXKYTKH BpeMeHH (3 4 6 4ac.) MpOMCXOHT JIasibHenuree ae 
malenue BeMIHH MornoujeHua Oz u BbiereHuA COz UM COOTBETCTBEHHO NaJbuek 
ee cHwKeHHe BernuHH RQ no oTWebHbIM TKaHAM. HaywHas C KOHIa MepBbl 
cyToK nocne oOnyuenna u ganee (48, 72 u 168 yac.) B COCTOAHHM TKaHeBOr 
JIbIXAHMA OOJIYYeCHHDIX 2KUBOTHBIX HaGvlOjaeTca B OOMeM Apyrad TeHAeHUMs 


50 


a 6 6 


pes ne ee Mee ALE pe ac a pallial aaa 
030' 34. 6 24 48 72 168 030' 34. 6 2 48 72 168.030'34.6 24 48 72 168 


Puc. 1. Toraomtenue kKucnopogza (Qo,), BbIqemeHve yrmeKuCNorO rasa 
(Qgo,) U abixaTembHbIt Koappuunent (RQ) TKaneH GembIX KPbIC NO wMoce 


pentreHoscKoro o6nyyenua (800 r) (no cpemHHM JaHHBIM). a@— cedie- 
3eHKa, 6 —eueHb, @—cCKeseTHad Mbluma. J— RQ, 2— Co, B MUJI- 


ausuTpax Ha 1 mr cyxoro Beca 3a 1 uac, 3 — Qco, (B TeX 2Ke euHuNAaX) 


morsiouleHHe Oz  BbIemeHHe COz TKaHAMH (110 CpaBHeHHIO C COCTOAHHEM TKaH 
BOrO AbIXaHHa uepes 3—6 uac. Nocme OOyYeHHA) YBeHYMBAaIOTCA, IpHueM Cc! 
OTBETCTBEHHO MOBbIMMAaeTCA JIbIXATCIbHbIM KOSPPUIUNEHT TKaHeH 3a CUeT TOPO, 4 
BeJIMUHHbI BbIeeHHA COz BO3pacTaloT OTHOCHTEIbHO ObICTpee, JEM COOTBETCTB’ 
1OlNHe MM BeJIHYMHbI Normoujenus Oz. Uepes 2—7 cyToK Nocsie O6J1yueHHA Bes 
YMHbI ToroujenuA Oe, BbieseHHaA COz u [bIXaTeJIbHOrO KoSpPuuNeHTa Mpos’ 
JIAIOT, KAK NpaBuJiO, TEHAeCHWMIO K yBeN4GeHHIO. OAHAaKO NOJHOrO BOCCTaHOBJ 
HHA YpOBHA TKaHeBOrO JbIXaHHA yepes 7 CyTOK He HaGwofaeTca. Bomee Tor 
B OMbITaX Cc CeleseHKOH Nocuie 2—3 cyTOK OTMeyaeTCA HOBOE HEOOVJIbINOe CHHK 
Hve yYpOBHA TKaHeBoro IbIXaHHA. 

Takum o6pa30M, ra30BbIH OOMeH B Cesle3eHKe, Ne€GeHH HW CKeeTHOM MBI? 
6eIOH KPbICbI Nocue O61yyeHusA (800 r) MperepneBaert 3a 7 CyTOK JByxXdbasHOe H 
MeHeHHe: BHaYae OH YrHeTaeTCA, a 3ATeEM — BOCCTAHaBJIMBaeTCHA, He JOCTUTA’ 
OJ,HakO, (POHOBHIX BeIHUNH. 


Hocrynuno | 
15 VI 1959 
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1A.B. At3seHmTenHu, P. E. Kapenkun, Cos. pentreson., 1, 66 (193 
2-H. H. Baoxun, Becru. pentrenos. u paquon., 20, 103 (1938). 3. 0. Topuso, 
Tos, [laronoruyeckan (pbusMomoruaA ocTpo syuesol OoesHH, COopH. nog peg. I. T. 
puzonTopa, M. 1958, crp. 13, 36. *M. H. Meaceap. B. H. Coungak, Buocnsaur 
1, B. 3, 262 (1956). °C. E. Manotiaos, Tes. noxn. Hayun. kondep., mocpamenxor 40 
qopuydHe Bemukolt OxraOpbcKoli pesomouuu Mo mpoGwemMe: MaToreHes, KIMHUKA, Tepanusa u OT 
cbuulakTHKa syyesoi OonesHu, JI., 1957, crp. 50. &® E.®. Pomaunes, Lnr. no 
YM. HW. Vsanopa, B. C. Bana6yxa u ap., Omen BemecTB nmpH smyueBoii Gonesuu, M., 19% 
ctp. 160. 7 A. I]. CHex ko, Buodusuxa, 2, s. 1, 67 (1954). § E. J. G. Barron, Bt 
logical effects of externel and Gamma Radiation, N. Y.—Toronto—London, 1954, p. 41 
®E. De Coursey, J. Am Med. Assoc., 157, Ne 11, 904 (1953). 1° J. Dinnam 
et al., Proc. Soc. Exp. Biol. and Med., 74, 776 (1950). 4S. R. Frankel, J. M.N el 
mann, Strahlentherapie, B. 57, 197 (1956). ™%H.O. Kunkel, P. H. Philli Pp) 
Arch. Biochem and Biophys., 37, Ne 2, 366 (1952). % P. Leliévre,C. R. Soc. Biol., 14 
Ne 9—10, 927 (1954). 


658 


a 
ie atti 


Aoksagn Akanemuu nayr CCCP | 4 
1960. Tom 130, N 3 . 


BHOXHMHA 


B. We ATOU 


O MPOHHKHOBEHHM HEKOTOPbIX CAXAPOB B KJIETKM 
TKAHEBbIX KYJIbTYP 


(ITpedcmaeaeno akademuxom A. H. Baxyaesoim 24 VIII 1959) iA 


BaxkHelileHt OCcOOeHHOCTbIO OOMeHA KyJIbTHBYpyembBlxX in: vitro KJeTOK 
BJIA€TCA, KaK H3BECTHO, BECbMa EBICOKHH aSpOOHbI HW aHaspOOHbIM PIuKO- 
W3. OHO 3 BO3MO%KHbIX TIPKYNH HWHTeCHCHEHOFO [HKOMM3a B., KJIeTKAX 
KCNJaHTaTOB MOXKET ABJIATbCA YBeJIMYCHHE AKTHBHOCTH COOTBETCTBYIONIUX 
JEPMCHTOB, B TlepBylO ouepefb reKcoKHHasbl (*). CymlecTBeHHoe 3HayeHHe 1A 
TseBOAHOTO OOMeHa B TK@HEBbIX KYJIbTypaxX lO2KHA TaKKe WMEeTb CKOPOCTb 
POHHKHOBeCHHA CaXapOB BHYTPb KJIETKM, MOCKOJbKy B pAye. cyuaeB Kyie- 
‘OUHaAA MeMOpaHa ABJIAeCTCA BaKHEMIUMM PakTOPOM, peryJIMpPyIOUIMM CKOpocTb 


J 


TCBOCHHA SK3OFCHHEIX yrviepowos. B sToH CBA3H Mbl TIpeqpMHaH v3y- 
| 3 IIpOHHKHOBCHHA HeEKOTOPbIX CaxXapoB (raakTOS3bI, TOKO3bI Hu paddu- 
O3bI) B KJIETKH TKAHeBbIX KYJIbTYP Pa3JIMUHOTO MpONcXox*eHUA. r 
B pa6ote vciowb30BaHb CJIeAyIOULNe KJIETOUHbIE KYJIbTYPbI: MepBYYIHBIe 
KCIIaHTaTbI KOpKOBOrO BellecTBa NWouKH oOesbxaHbI Macacus rhesus (1JO) u 
Ba HeEIpepbIBHO MepeBuBaemple wiTamMa (HEP-2 u CO). Oco6enxoctn  yruie- 
OHOrO OOMeHa B 3TUX KyJIbTypax OMMCaHbI Hamu panee (',”); TaM Ke MOXKHO 
aliTH CBeJ@HHA O MpOVCXOKMECHHH UCIHOJIb3OBaHHbIX HEIPePbIBHEIX LWITAMMOB 
O MeTOJaxX KYJIBTHBAPOBaHHaA. He: 
KyetKv CHYMaJIMcb co cTeKJIa IpH nomomu OJITA (*?) u aBaxKbI OTMbIBAa- 
Cb KpeOc-puHrep-Oukap6oHaTHDIM Oydepom (pH 7,4) ua xonony. Ilpoueut 
JIeTOK B CYyCHeH3HH ONpesenAsICA TeMaTOKPHTHEIM MeTOJOM B KallnJApax 
guHoli 75 mm. Cxema ompita Opiia 3avMcTBOBaHa u3 padotnt (*). B neHTpH- 
WKHbIe IpoOupKH HasMBanocb No 3,0 ma Oydepa, 0,2 ma 0,25 M paddunosni, 
2mn0,25 M ranaxto3sp (usu raroKo3bl) uv 1,8 ma 0,9% NaCl. 3atem jo6aB- 
anocb 2 ma 20—30% KmeTrouHOw cycieH3Hu, H CMeCb HHKyOMpOBalacb pH 
OOTBETCTBYIOMeH TeMMepaType B TeueHHe HeEOOXOJMMOrO IIpOMeExKyTKa BpeMeHH. 
aTeM cycileH3uA tweaTpudyrupopasacb mpu 2500 06/mMun B TeyeHue 7 MUH. 
a XOJlOy, WH MpoOusBosusocb ollpesesenne cosepxKaHuA CaxapoB B ocayKe 
B HafocalouHol »xusKocTv. B cBxi3v C BOSMOKHOCTHIO OBICTpOH yTusiM38annu 
JHOKO3bI BO BPeMA WeHTpHdyrMvpoBaHUA OMbITHI, MOCTaBJIeHHbIE C STMM 
yOcTpaToM, OTWMuasuCcb HekoTOppiMH ocoOennocTamu. JLasa OBICTporo OXJaxK- 
HHA KseTOK Mocsle OKOHYAHHA ONbITa K HUM qoOaBsasoch 57 MJ OXaxKeH- 
(OH 0 O° cMmecu, CcooTBeTcTByIOMleH Mo cocTaBy HHKyOalluonHON cpere.. Llex- 
pudyruposanve (pu 0°) B sTuXx OMBITaxX MposoMKasocb 2 MHH., HU ukcvpo- 
AHHe MpPOHS3BOLNOCb OXJaxKIeHHbIMH peakTHBaMU. Desk ocaxasuch Mp 
iomoutn }=Ba(OH), u ZnSO,. Onpefenenue KonienTpatuu pacuvosst B :6e3- 
eNIKOBOM usIbTpaTe MpoMsBonHsIOcb MO WBeTHOH peaKkIHH C pesOPIMHOM 
+), ollpegesenve ralakTOsbl HW TIOKO3bl — MeTOJOM Hescona (°). 
PacdbcbuHo3Hoe «IpocTpaHcTBOY B OcalKe V> (paBHoe OGbemMy BHeKJIeTOUHOH 
KMJIKOCTH B OCayKe pH oMyujeHuu, 4TO padPpHHo3a He NpOHMKaeT BHYTPb 
JleTOK) BbIYACHAMOCh m0 (popmysne V5 =Cp/ C5, rae Cp uw C3 — cogep%kanne 
adbPUHO3bI, COOTBETCTBEHHO, B OCaKe UM B 1 ‘Ms HamocayOuHOH *KUAKOCTH. 
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CoflepKanve raslakTO3bl (MIM PIOKO3bI) BHYTPH KJIETOK TaKKe MOKECT 


BbIpaxKeHO B BUe TalakTOsHOrO (HJM TIOKOSHOrO) «mpocTpaHcTBa» (Vr):cee 
TpOCcTpaHCTBO COOTBETCTBYeT OObEMY, KOTOPbIH CaXap 3aHMMaJl Obl BHYTE 
KJICTOK, CCM Obl erO KOHICHTPalluA BO BHYTPHKJeETOUHOH 2%KHAKOCTH Obty, 
rakoli Ke, KaK B HHKyOalMOHHOH cpene. BuyTpuksieTouHoe rasakTOsHoe «Ip! 
CTPaHCTBO) PaBHO pa3HOCTH Mex Ly MpOCTpaHCTBOM, 3aHHMaeMbIM PaJlakTO3C 
BO BCeM OCaKe, HM BHeKJICETOUHbIM MpOCTpaHCTBOM, ONpeeJIHeMbIM Mp NOMOIL 


H 


padunoser: VE = CP /Cr—Cp/C, rae Cr u Cr— cogepxKanwe aJlakT03 
(HJM TJOKO3bI), COOTBETCTBEHHO, B OCayKe MH B | MJ HadOCaOMHOM 2%HAKOCT! 
OG6bem, 3aHvMaembIi KeTKamu (V,), NpelcTaBlaeT COOOH pa3HOCTb Mex] 
OObeEMOM OCAaIKa, PaCCUMTAHHBIM 110 TeMaTOKPHTY, H OObEMOM BHeKJIeTOUHG 


»aunkocTu (V;). Tipu ponyuenns 


YTO COJep2xKaHHe BObI B KJIETK 
ie : s/  cocrapiser 80%, cTeMeHb Hack 
100 < 2 I€CHHA BHYTPHKJIETOUHOK BOP 
S 99 IIPOHHKIUMM B Hee caxapom (Q 
10 £0 50 40mux. MOMKET ObITb BbIparKeHa CJe]YF 
1uM O6pasom Q, = 100 Vr/0,8 
Puc. 1. Bananne wuukyOauuu Ha padxpunosHoe Kak moka3au OMIbITbI, pat 
tipoctpaucTBo. Ilo och OpauHaT Vp B% OT UCXOZ- (PHHOSHOe MpOcTpaHCTBO B ocaly 
° ° 

Horo. 1 — 37°, 2— 0 (onpenemapuieeca B TeyeHHe Te 


BbIX 10 MHH. HHKyOaluu pu 37 
cocTaBIAIO JHA KneTOK CO 41% (cpeqHee u3 19 onpezenenuH), AA KuNeTC 
T1O 42% (6 onpenenennii) u ya KeToK HEP-2 41% (9 onpemenenuit) oT O 
lero O6beMa oOCaKa. OTA BeNHUHHA ABMAeCTCA JOBObHO 3HAUHTEJIbHON ' 
o6ycOBsIeHa, HO-BHAMMOMY, TeM, UTO CpeqH KJICTOK TKAHEBbIX KyJIbTyp BCeD; 
MMCCTCH 3HAUMTEIbHBIM MpOLeHT MOBPEXMeCHHBIX KseTOK (cM., Hampumep (7) 
Pacduno3sHoe mpocTpaHcTBo B KeTKax CO (Ha KOTOpbIX MNocTaBseHO Ha 
Ooubiee KOJIMUECTBO OMbITOB) MpakTHYeCKM He H3MeCHAJIOCb B TeyeHNe MepBE} 
15 Man. unkyOauuu mpu 37° (puc. 1). J[pyrumu ciopamu, B Tevenue 3TO!| 
BpeMeHM pacipuHo3a He NPOHHKasa BHYTpb KJIeTOK. B jambueliiem Mpow 
Xomusio HeKOTOpoe yBeIMueHHe OM patpuHosHorO MpoctpancTBa B OOK 
oObeme ocayKa, YTO MOKeT YTOBOPHTb O MeJVJICHHOM IIPOHHKHOBeHHH pad 
HO3bI BHYTpb KJeTOK. OjHako HaM MpecTaBnetcA GOomee BepOATHBIM, YW 
yBeim4eHne pap puvnosHoro MpocTpaHcTBa Mpu WMTebHOH uHKyOaluH Oy 
JOBIeHO HOO YBEMYeHHEM KOAMYECTBA NOBPeKCHHHIX KJIETOK, M60 H3Me 
HueM OObeMa KJIETOK M MWIOTHOCTH MX YHaKOBKH B OcayKe. J[pyrue TKaHeBI 
Ky JbTYPbI BeLyT ceOaA B STOM OTHOLIeHHM CXOAHO Cc KeTKamu CO. 

JLOMOHUTEIbHBIM (aKTOM, TOBOPAUWMM O HeMpOHHKHOBeHuN pacpdbuHos 
BHYTPb KJ€TOK TKAHeBLIX KYJIbTYP, ABJIAeTCA COBNakeHue BeNMUMHEI pa 
<bunosHoro mpoctpaxctBa pu 0° (1ipu sTol Temnepatype padbpunosa, HecomHe 
HO, He MpOHHKaeT BHYTPpb KMeTOK — cM. puc. 1) u npn 37°: aaa KaeToK C 
tip oOeux TemMepatypax oObem padduHosHoro npocTpaucTBa B ocamKe ¢ 
ctapnan 41%. 

Takum oOpasoM, MoJlyyeHHble JaHHbIe CBUJETeILCTBYIOT O TOM, YTO pa 
puHo3sa WAM COBCeM He MPOHHKaeT BHYTPb KMETOK TKaHEBLIX KYJIbTYP, 
MipOHHKaeT BeCbMa MejIeHHO. IlostoMy MbI CUTAaIM BOSMOXKHBIM oToOKMeC 
BIATb paPPHHOsHOe NPOCTPaHncTBO H OObEM BHEKMeTOUHOM MKUTKOCTH B OCcatk 
STO OTOKTecTBeHHe Olio Tem Oosee OMpaB_aHO, 4YTO B GOOsIbINMHCTReE Halt 
ONbITOB HHKyOaluA Oblia BeCcbMa KpaTKOBpeMeHHO!. | 

BpiGop FralakTOsbl AJA OMbITOB C MpOHMAaeMOCTHIO Opi O6yCAOBUJeH Te 
“4T@ STOT CaXap YCBaMBaeTCA BeCbMa MefWIeEHHO (ecm BOObMe ycBanBaeTc 
KJeTKaMM Haulux KysbTyp. TlomyyenHpie WaHHbIe TOBOPAT O TOM, 4TO Tawa 
TO3a BeCbMa OBICTpO MpOHUKaeT B KJeTKM BCeX Tpex TuMoB (puc. 2): HacbIILeH 
BHYTPUKJETOUHOM BOJbI PaMaKTOZOH HaNOJOBUHY NpOUCcXo_UT B Teyenue 1—2 mu 
Tocae yCTaHOBJIe€HMA PaBHOBECHA KOHWeHTPall¥A STOO caxapa BO BHYTP 
KJeTOUHOK BOe CTAHOBMTCA MpaKTM4eCKH PaBHOM KOHIeHTPaluu B MAKE 
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HOHHOM cpene. Met pov3BemH mpHvOnu3uTenbubili pacuer Haua/IbHOW CKO- 
OCTH NPOHHKHOBCHHA TalaKTOSbl BHYTpb KvleToK. Ja 3TOH Wem Obi UC- 
OJIbSOBaHBI ONBITbI, B KOTOPbIX OMpefenenne V* nponsBosMJOch B TeyeHHe 


epBOH MHHYTHI HHKyOatuu. OpuenTuposounnii xapaKtep atoro pacuera 
OYCIOBJICH TPYAHOCTAMH, CBA3AHHBIMH C TOUHBIM ompeeeHHemM BpeMeHHi 
KOHYaHUA peakunv. TeM He MeHee, NoOwyUeHHEIe AaHHbIe MOSBO/AIOT OLeHUTS 
OpANOK BeIMYMHbI HAYaIbHOH CKOpOCTH, KOTOpad OKa3aJlaCb BeCbMa 3HauH- 
JIbHOM, COCTaBJIASA OKOIO | Mr Ha 1 mua Kue- 


K B MHHYTY. £00 f 
Tloyqo6Ho Tomy, Kak 3TO MMeeT MeCTO B ; 
aKOBbIX KJleTKax (°), MoHWKeHNe Temmepa- 80 
Pbl pe3KO 3aTOPMa%KUBAeT CKOPOCTL Mpo- 40 
MKHOBCHHA YTaslaKTO3bl B KJICETKH TKAHeBBIX 
JbTyp (puc. 3). 40 
CojepKaHve B KJI€TKe BEWLECTBa, KOTOpoe 


a cllocoOHa yCBauBaTb, 3aBHCHT OT COOTHO- 20 
CHUA M@KLY CKOPOCTbIO eFO MpOHHKHOBe- 
A BHYTPb KJIeETKH H CKOPOCTbIO yCBOeHHA og ET aan Spee 
M., Halipumep, (°)). Ect BeulecTBo nponu- 
if ObicTpee, YeM YCBaMBaeTCA, TO OHO Ha- Puc. 2. IIpouwKHopenwe ramakTospi B 
MIMBaeTCA B KJIeTKe; eC Ke YCBOeHHE Npo- “TCT TNAueh a, ae sO 
2XONT ObICcTpee, TO BelLeCTBO JIMOO COBCeM He a me oF 
aie BKsleTKe, JIMOO OOHAPyXKUBaeTCA B HE3HAUNTEIbHOM KOHIWECHTpa- 
uu. Umea B Bully 9TH OOCTOATEbCTBA, CenyeT NOMXOMMTb K ONeHKe Pesy AbTAaTOB 
BITOB C TvOKO30H. Onpeneiaa colepxkanne rOKO3bI BHYTPH KHeETOK uepes 
12 mun. uakyOalun pH 37°, Mbl OOHapy2KUJIH, YTO KOHMeCHTp alla 3TOFO Caxapa 
BHYTPHKJIETOUHOH Bose COCTaBAeT BuIA KeTOK CO B cpenHem 17%, aa 
eroK IIO 7% u yan KneroK HEP-2 30% or KoOHWeHTpallun rOKO3bI BO BHe- 
eTOUHOH cpeze (oKono 125 mr-%). He ucksmioveHa BO3MOXKHOCTb, YTO Ha 
CaMOM Jlesle B KJIETKaX COePKUTCA HECKOJIbKO 
OouIbIe TuOKO3bI, TAK KaK, HeCMOTPpA Ha 
IIPHHATHIE MpeOCTOPORHOCTH, MOJIHOCTHIO UC- 
KJIOUMTb paculenJieHve TJOKO3bI BO BpeMs 
WeHTpHyrupoBaHHA wu CPHKCHpOBaHHA T1pob 
HesIb3a. Tem He MeHee, OYEBHIHO, ITO KOH- 
WeHTPaluA TOKO3bI BO BHYTPHKJIeTOUHOK 
XKUAKOCTH 3HAUHTeJIbHO HYKe, YEM B OKpy- 
yKalouleH cpeje. 
0 2 DO 40 SOmun. CeqoBaTebHO, MPH aHHbIX YyCJIOBUAX 
CKOPOCTb YCBOeCHHA T'IIOKO3bI KJIETKOM BO BCA- 
c. 3, Bawanve TemnepaTypbl Ha KOM CJIy4¥ae He Me€HbIe, YeEM CKOPOCTb IIpoHH- 
mone be pata? kl€TKH = KHOBEHHA Caxapa uepe3s MeMOpaHy. OyHako 
ee Ha OCHOBaHHH OMBbITOB, NOCTABJICHHBIX C OM HOH 
HILCHTP allel POKOS3HI, CeaTb BbIBOL, YTO CKOPOCTh INPOHMKHOBeHMA TJKOKO- 
BHYTPb KJICTKM JIMMUTHpyeT CKOpocTb Tinkouusa, Helb3a. [lponumaemocrb 
[eT OrpaHu4uBaTb CKOPOCTb FIMKOJIH3a TOJIbKO B TOM CJlydae, eCJIM Ip KOH- 
HTPallMAX TJIOKO3bI, KOTOPble OOHAPyXHBaOTCA BHYTPH KJIerKH, TAMKOMMTH- 
CKaad cucTema He HacbilleHa 20 Mpezena. Ecuim ke Hacpiilenve yxe Joctur- 
TO, TO HHKaKOrO yCKOpeHHA TMKOMH3a Mp MOBbIWeHHU BHYTPHKMeTOUHON 
HILCHTPALLM TOKOSbI, eCTeECTBEHHO, MPOHCXOAMTb He OyfeT. ItToT cymect- 
HHBIM| BOMpOc MOXKeT ObITb BbIACHeH IyTeM H3yYeHHA 3aBMCHMOCTH CKOpoO- 
TIMKOIM3a HW KOHICHTpPalluH TJOKO3bI BHYTPH KJIeTOK OT KOHIeHTpallun 
Xapa B MHKyOalHOHHOU cperze. 
O6pamaeT Ha ceOA BHHMaHHe TO OOCTOATENbCTBO, YTO BCE HCCIeLOBaHHbIe 
aHeBble KYJIbTYPbl, He3aBHCHMO OT TOO, MPOMCXOAAT JIM OHH WS HOpMasJIb- 
IX VWJIM M3 OMyXOJIeBbIX KJIeTOK, OONAaaloT CXOAHOH MPOHMMaeMOcTbiO MO 
HOUCHHIO K CaxapamM. Takum OOpa30M, OTMe¥eHHOe HAMM CXOJCTBO MeXKAy 
3IMUHbIMM TKAHeEBbIMM SKCMIaHTaTaMH B OTHOUIeCHHH OKUCJINTebHOTO VM 
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yruiesoquoro oOmena (7) ABsseTcA emule Gosee rty6oKuM. XapaKTepHoO, 4TO HOM 
UCHHbIC Ha TKAHEBbIX KYJIbTYPaX Pe3YJIbTATLI BECbMa HAIIOMMHAaIOT Te [aHHbI 
KOTOPbI€ HMeIOTCA B JIMTepaType OTHOCHTeJIbHO MpOHMWaeMOCTH PaKOBbIxX “ 
tok (°). IIpenctaBaseT cyilecTBeHHbIM MHTepec BbIACHeHve Bopoca O T 
HMeIOT JIM BCe KJIeTKH, OOsaalouue «paKOBbIM» THOM OO6MeHa (’), CxO 
oco6enHocTu TIpOHHILaeMocTH. 

.Baxuol 3afageli aABJIAeTCA BbIACHeHHe MCXAHH3MOB, IPH MOMOLULHA KoTopa 
nocruraerca Trakas Ooubulas CKOPOCTb IpOHHKHOBeHHA CaXapOB BHYTPb KJIeTO! 
Bpal WM STOT Mpotecc ukeT NyTeM MpocToH mzudpdy3sun. CKopee MOKHO JyMal 
oO yuacTuM B TIpomecce MepeHoca caXapoB BHYTPb KJIETKH KaKOFrO-TO MepeHo 
uuka (°,%). 


Mucruty?t m0 H3yyeHHio mMoMMOMHeRUTA Tlocrynusio 
AkajleMuv M@qHIMHCKHX HayK CCCP 17 VIII 1959 
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BHOXHMH A 


Axagemnk AH BCCP T. H. FOQHEB, P. M. POT®APB u A. A. IIJIbIK 


K BOTIPOCY O BO3MO)KHOCTH MEPEXOJA XJIOPO®HJIIA a 
B XJIOPO®HJIJI b B MIPOWECCE BHOCHHTE3A 


Yxke BcKOpe Moce NOABIeHNA Kaccuyeckux pa6or I]zera (1), 0 cymtect- 
BOBaHHM JByX XJOpomusn0B (a ub) B 3eNeHbIX NvacTHax, H MpOHsBeMeHHEIX 
Bublirertepom (7) aHasIM30B KaxKOrO M3 OTKpBITHIX I]BeroM KOMMOHEHTOB 
Oblla BbICKa3aHa MBICJIb O BOSMOXKHOCTH IpeBpallleHHA MeHEe OKHCJeHHOTO 
KOMNOHeEHTa a B Oolee OKHCJICHHbIM KoMNOHeHT b. BuvsbiliterTep cunTaJ 
Takoe IipeBpallleHve BOSMOXKHbIM JaxKe B CaMOM aKTe (POTOCHHTesa. OTa HH- 
TepecHad runoTesa Oblla OcTaBJeHa, OHAKO, CaMHM ABTOPOM, TaK Kak Jla2Ke 
Mp CaMbIX pe3KHX KOJIeOaHHAX yCJIOBHH He ObIIO OOHAPy2KeHO HU USMeHeHHA 
oOulero cosepKaHHA XNOpodussa, HU W3MeHeHHA BCOOTHOWICHHH KOMMOHEHTOB. 
_ B mtocweyuee BpeMa HaMM ycTaHOBJeHO, 4TO yebHad PalMOaKTHBHOCTb 
Xsopoui0B a ub Nocse aKcMosHiMu pacreHul B NpucytcTBun Cl* pasmuuna 
(*). O7To ucKNO4aeT BOSMOXKHOCTh OBICTPbIX OOPaTUMBIX Mpespalllenuli OOOMX 
XJOPOMHJIJIOB ApPyr B Apyra U, CJIeqOBaTeNbHO, BO3MOXHOCTh yuacTHA Tako 
OOpaTHMOH CHCTeMEI B OKHCJIMT€JIbHO-BOCCTAHOBHTECVJIbHbIX MpeBpallleHHAX POTO- 
CBHTE3 a. 

OyHaKO MBICJIb O NpeBpalieHHu XMoOpotuasa a B xXsopoPusn b B 6uocHH- 
Tese cTaJla elle Ooee BEPOATHOM MOcsIe YCTAHOBJICHHA CTPYKTYPHbIX MopMyJ 
O6OHX KOMMOHEHTOB. OHM OKasaJINCcb OMMHAKOBbIMH BO BCeX JeTaIaX CBOeH 
CJIOXKHOH MOJICKYJIbI 3a HCKJIOUCHHEM 3aMeCTHTeeH B NOMOKeHHH 3 BTOporo 
IMppO/bHOrO Apa: MeTHJIbHaA rpylia KOMMOHeHTA a 3aMeHeHa B KomMOoHeHTe D 
ajbjerufHoh. Tlogo6Hoe npespaliieHve MeTHJIbHOM rpymnbl B POPMHbHYyIO B 
XMMHUeCKOH sIMTepaType uMeeT px aHanorul (*). B nomb3y npeBpallenua 
xXjopopusa a B Xmopodusa b B GHOcHHTe3se BbICKa3aJICA BCKOPe Mocse ycra- 
HOBJICHHA CTPYKTYpHEIX tbopmys Pyyoupm (°). Togo6uyto »%e TOUKy speHnA 
B Ooulee TosqHee Bpema BbIWBuHYys u Tpaunk (°). OqHako MpsMbIX SKCMeEPHMeEH- . 
TaJIbHbIX J[AHHBIX, YKa3bIBalOUlMX Ha peBpalllenve XJOpOuNa a B XMOpOPuNI 
b WO TlocmemHero BPeMeHH, HaCKOJIbKO HaM H3BeCTHO, He ObIvIO. KocBeHHO 
B HOIbsy MepBuyHOrO OOpagz0BaHuA XJOpopusa a TOBOpHT Take paboTa 
Ipapua ("), NoKagaBlero, ITO y HEKOTOPbIX MYTaHTOB KyKyPy3bl CHavawla T0- 
ABIACTCA OLMH XOpOPusI a M TOMbKO Yepes 4 AHA (MpH 30°) MosBAAeTCH 
xnopopusin b. IIpu 6onee nusKkol Temnepatype (17°) Ha6mogZanocb nosBue- 
Hue xsopodusna b B MO_OOHBIX MyTaHTaX TOJbKO yepes I1—Il4 quel. 
Takoe 3ano03qa0e NosBjenue xsopodunaa b B cpaBHeHHH Cc XMOpoduJIOM 
a HaOsOLaeTCA U MPM OCBELLEHHM STHOJIMPOBAHHbIX pacTeHuM, OHAaKO B ropa3j1o 
6oaee cma6OH CTeNeHH, C pa3JJHUHeM B HECKOJIbKO 4aCOB (8). Heckoubko ocoOHA- 
KOM CTOHT, MpaBya, padora Berurelina (°), KoTOpbI HaOmOfa 3sHayNTebHOe 
Mpeo6sananue xsopopuia b Hal XOPOMUNJIOM a B 3apOMbIINeBbIX JMHCTOUKAX 
HEKOTOPbIX 3J1AKOB. 

B 1953 r. Tlenna Posa, AnpTman wu Casomon ('°), BbIpaljuBad xJapesJy 
B pacTBope, coyepxamem 2-Cl4-ramkoxkoul, 2-Cl-alleTaT, a TakyKe 9TH CoeHHe- 
HUA, MeCYeHHbIe B KapOoKcuule, OOHapyXuUJIM CIycTH HeKOTOpOe BpeMsA IIpu- 
OJIMSUTEIbHO paBHYIO YJeubHYyIO aKTMBHOCTh XsopodusoB a u b. Asropbl 
Clea H3 9TOFO BEIBOL, ITO OUH W3 KOMIOHEHTOB XJOpopudia He MOKET ObiTb 
IipequiecTBeHHHKOM Jpyroro. 
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Ham, ofHako, MpelcTaBJAeTCAH, YTO TakOe 3aKJIOYCHHE MOXKHO ObI10 O 
IIPH3HaTb CMPaBeLHBbIM, eCIH Obl PasIMUMe YCbHEIX aKTHBHOCTeH HaOVJIIO- 
lanocb B mpotecce OGHOBNeHUA. B 9TOM cilyyae KaxKOe MOCMCLOBATEIbHOE 
Mpeppaienve s06oro mpeyilecTBeHHuKa B MocweLyiomnh wien MeTaOouHTH] 
YeCKOH Wel LOJOKHO MIpHBOAMTb K CHHXKEHHIO yJeIbHOH AKTHBHOCTH 3a CY : 
pasOaBJIeHHA HOBbIX MOJI€KyJI TEM KOJIHYECTBOM IIpOyKTa, KOTOpoe yxKe panee 
cojlepKasl0cb B TKaHH (KOHEUHO, B OTCYTCTBHe ObicTporo OOpaTHMoro NMpeBpa- 
menus). B yKa3aHHbIX OMbITax MOMBJIeHHe MeCYeHbIX MHIMeHTOB OOYCJIOBJIM- 
BaJIOCb He OOHOBJICHHeM, a HX CHHT€30M B HHTCHCHBHO pacTylleH KyJIbType 
BOJOpocIH, KOra MOABIAIOULaica OMOMacca HeH3MepHMO MpeoOJaqaa Hay 
KOJIMY€CTBOM WHOKYJIMPOBaHHbIX KJICTOK. 

B pase onbirop NO KHHeTHKe Tpolecca OOHOBJEHHA, IpOBeLeHHbIX B JIa6o- 
patopun dorocuutesza u xopodussa Mucrutyta 6uonormu AH BCCP, a mosz- 
Hee Takxe B JlaGopaTopuu 6uodusuku u usoToNoB AH BCCP, ycranosseno, 
UTO B Mpollecce OGHOBJCHHA JeHCTBUTebHO HaOsoLaeTcA OdJIbliad yeibHaA 
palwoOakTHBHOCTb xsopodussa a, vem Xxn0podussa b (*). iponspeqennoe HaMH 
paccMoTpeHHe MOMCOHbIX WaHHbIX (11, 1") MoKasasiO, UTO STO HCKsOUAeT HayaJIb- 
Hoe cbopMupoBanne KomMonenTa b c MocvienylOWlNM NepexoOM ero B XJOpOuJE 
a. OuveHb MaJIO BEPOATHOM KaxKeTCH H BOSMOXKHOCTb COBEPLICHHO He3aBHCHMOPO) 
MapaJJIeIbHOrO BOSHHKHOBCHHA OGOHX KOMMOHEHTOB, IOTOMY §YTO TIpH pac-) 
HeneHHH Ha XJIOpHH (poqHH) HK ChvTOM OMbIIeHHeM OCOHAPy2KHJIOCb BeCcbMa 
cxolHoe pacnpeyesenne Cl B MomeKkyax xXuOpodus0B a uD. 

TlocnenopateitbHoe OOpas0BaHHe OGOHX MHIMeHTOB NOATBEPKMLaeTcA TakKe) 
Ooee NO3THHM JOCTHKeHHEM HW OoOvlee HH3KOH BeHYHHOH MaKCHMYyMa YJeuJIb-! 
HOH pafvOaKTHBHOCTH XvOpodusna b No B CpaBHeHHIO C XJOpOHJIOM a BE 
OlMbITax, re pacTeHuA MocMe KOpOTKOH SKCNOsHuLMH B MpucytcTBuH Cl ocy-; 
IeCTBIAJIH 3aTeM OOHOBNEHHe XMOpOua, HaXOAACb B cpele, JMLWIeHHOMY 
pazuonsotona. 

Ham mpenctaBassocb, TO ecm Obl yasIOCb MpOBeCTH ONMbIT C BBEMeHHEM}; 
B TKaHb JIMCTa XOpoduvia a, MeveHHOrO C!, 4 O6Hapy2KuHTb 3atem Cl B THLaTeJIb- 
HO OYWHULCHHOM KOMMOHeHTe b, TO 9TO Cy2KHIO Obl CEPbe3HbIM APrYMCHTOM By 
MOb3y NpeppaleHHA xMOpodusa a B XMOpoduas b B npouecce GuocuHTesa. ; 
Bmecte c TeM, NpescTaBJiAd| MHTepec HM OOPaTHbIi ONbIT C BBECHHEM Me4UeH- 
Horo Cl xjopodunia b, Xora BbIlWeyKasaHHbIMH KMHeETHYeCKHMH OMbITaMH | 
HavasibHOe OOpasoBaHve KOMMOHeHTa b nouTu ucKwOUaeTCH, NOMYUeHHbIN MpH) 
3TOM HePaTHBHbI pesyJIbTaT MOF Obl CbIPpaTb POJIb KOHTPOJA, TOBOPAero 06 
OTCYTCTBUH HIM KpalineH He3HAYHTEIbHOCTH HCNOMb3OBaHHA MpOLyKTOB pac- 
Maya MONeKyJI XOpCpua a WIA CHHTe3a XOpodusana b, 

ONbITbl NpOBOAMIHCb HaMH cwiexyIouluM o6pasom. IIpenapars: xopoduue 
JOB aH D, coxepxanux Cl, nowyyanucb HaMH TO paHee OnuCaHHOK MeTOMNKe } 
(°,**), BKOUaBWeH TWaTeIbHyIO OUNCTKY MHOrOKpaTHOK xpomatorpacuell. | 
B I cepuu onbirop pactBoppi Ci*-xnopodusaa a B NeTponetHom siupe BBO: 
JIMCb B MOJIOCTH OTPe€3aHHbIX STHOJIMPOBAHHbIX JIMCTbeB JIyKa, JIMUIb eBa M0- 3 
3eCJICHEBINHX NOCe NpPeLBapHTeMbHOFO KPaTKOBPeMeHHOFO OcBeLeHHA. OMBITEI: 
9TH MPHBOAMIM, OMHAKO, K 3aM€THOMY YIHeETeHHIO pacTeHHli, a aKTHBHOCTH: 
BLIJeJICHHbIX Nocyie STOTO NpenapaTow xsopodussa b o6HapyxuBaNa MpeBpillie- | 
HHe Hajl POHOM TOJIbKO Ha HECKOJIbKO HMNYJIbCOB B MHHYTY HJM WpakTHYECKH 
BOBCe He NpeBbilladia ona. XOpous a B aHasOrHYHOM OOpPaTHOM OTIBITE | 
c BBeyenHem Ct*+xjopousiia b akTHBHOCTH He OOHapyxu. B cuny 2TOrO BO. 
I] cepuu onbiTOB Mbi BBOLMIM MpenapaTl Meyeuubix C!4 xnopodunn0B a u b~ 
B BHUZe€ pacTBOPOB B MOACOHeEYHOM MacuJie. TiaTeIbHO NoO_Gupanuch HaHn6oee 
Pa3sBUTHle, KpelKue, CBA MOSeICHEBIUNE JIMCTbA JIYKa, HMeIOULMe XOTA HU OUeHb 
HeOOJIbIUIyIO, HO 3aMeTHYIO MOMOCTb. BBeMeHHe OCYIILECTBIANOCb C MOMOILbIO 
TOHKOFO CTeKJAHHOFO KallMspa. KOHYHKH JMCTbeB MOMellaivcb 3aTeM B 
NpOOUPKH C BOAOH H BbICTABIAMUCb Ha paccesHHbIli cBet. Uepes 2 cyTOK MuCTbA 
SKCTparHpOBalH aleTOHOM, MMIMeHTbI NepeBOLNH B CepHbili sup H MHOFO- 
KpaTHO XpoMaTOorpaupoBaJIN B PasJIMYHbIX CHCTeMax pacTBOpHTeeH. TuaTenb- 
HbIHi KOHTPOJIb 3a OTcyTcTBHeM C!4-3arpa3HeHuli Np NOOOHOL OFNCTKe MHrMeH- 
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1B Ob OCcylecTBIeH HamMH pauHee (1°,14), AxTHBHOCTb OWHIICHHBIX TaKHM 
9pasom MpelapaToB H8MepsaJacb TOPMOBbIM CYCTYHKOM, a KOJINYECTBO XJIOpO- 
Wa Olpenesiaocb Ha ciekTpodotomerpe C®-4, Pesybtatb! OnbIToB mpH- 


eJ|eHbI B Ta6a. 1. 
th Walon taeda 


t 
_ PaxgMoakruBHocTh xmopodusiop a wu b mocae BBefenna B IMCTbA yKa Cl4-xn0- 


| poduniop au b 


YqenbHad aKTHBHOCTb, HMU/MUH Ha 1 wr C 


BreyeuHplit Ne 
XOpomuss oubita 


BBeJCHHOTO 
& xsopomusna 


BbI Je ICHHOTO 
xmopomussia a 


BbIJeeHHOrO 
xsopooussa b 


Cl4-xnopopuaa a 1 35 000 — 264 
(anZ 387 000 3632 3182 

C4-xnopodbuaa b ih 17 500 He o6nap. 90 
2 347 300 He o6nap. 3212 


_ Takum o6pa30m, Hamu ycTaHOBsIeHO, uTO Cl, cofepKallniica B MOueKyue 
seTOro XJIOPOPHIa a, MPH BBeeHHM MocMeqHerO B XKMBYIO TKaHb JIMCTAa 
(OCcOOeH TlepeXOJUTb B MOeKy Jy X0popussa b. Sto mpexye Bcero NOKasbiBaer, © 
‘0 ONMCaHHbIM IlyTeM BO3MOX%KHO BBEeHHe B KJIETKH JIMCTa H Jasee B XsOpO- 
1aCTbl MOCTOPOHHHX MOJIeKyJI XOpousa, KOTOpble, XOTA Obl WaCTH4HO, 
OCOGHBI BKOUaTbCA B MeTaOovIMYecKHe Npoueccnr. [louru OfMHAaKOBbIe yeJIb- 
€ AKTHBHOCTH XOpoOu0B a ub, OOHapyKewHble MOce BBeeCHHA XJIOpPO- 
11a a BO BTOPOM OMIbITe, ABJIAIOTCA YKa8aHHeM Ha TO, YTO TaKOM 9K30reH- 
1 XOpomuss Nocare NoNakaHuA B XMOpOMMacT BeleT CeEOA AHAOPMUHO 2HIO- 
HOMY, TOra KaK NMrMeHT, He NONaBLIMH B 30HY aKTHBHOrO MeTaOOJIH3Ma, 
-BUJMMOMY, Jlerko paspylwaetca. [Ip sToM B ycIOBHAX HHTeCHCHBHOFO HOBO- 
pas0BaHHA MHrMeHTOB B 9THOJIMPOBaHHbIX JIMCTbAX JIOJKHO HaOuJIIO- 
TbCA pPaBeHCTBO YJ[@JIbHbIX AKTHBHOCTeH OOOHX KOMMOHEHTOB, MOOOHO 
y, KaK 9TO HMeO MeCTO IIpH CHHTese XMOpodusa de novo B padote Jenna 
3a WM jp.).. KoneyHoe 3HaueHHe YJeIbHOH aKTHBHOCTH XOpoduoB a u Db, 
HMKWAX de novo, 6yeT paBHO MpoHsBeeHHIO HCXOQHOM yJeIbHOH aKTHB- 
CTH BBOJHMOrO IIpelapaTa Ha BeIH4YHHY, XapaKTepH3ylOlly!O COOTHOWeHHEe 
JMYeECTB BOlleqWero B MeTaOOIM3HpylOuly!o CHCTeMy H HaKOMVJIeHHOrO 3a 
€MA OMNbITa MMrMeHTOB. 

Ham KaKeTca, YTO MOMYIeHHbIe WaHHble C OOO CTeMeHbIO BEPOATHOCTH 
OpAT B Momb3y runoTesbl OOpasoBaHHA XMopopuaa b us xopopussa a, 
pee Bcero nyTem okucmeHua. M xoTaA HeuIb3A CUHTATb UCKJIIOUCHHOH BO3- 
%KHOCTb Mepexoga C1* 3 MOJeKyJIbI XJOPOPUa a B MOMeKYJy XMOpopua 
yTeM pacnaya MepBoro Cc MCNOb30BaHHeEM NOJYYeHHBIX IpOAyKTOB pH o6- 
OBaHHM BTOpOrO, HaM JlyMaeTCA, TO, ECAH STOT Mpolecc H MMeeT MECTO, 
JIMUIb B MaJIOW cTelMeHH, HapaAy Cc MpAMbIM MpeBpallleHvem XOpoWusa 
xsopodusa b. B nomb3y JHUIb OYCHb MaJOrO HCMOMb3OBaHHA PacMaBlUUXcA 
eKyJI HIM ero MpakTHYecKoroO OTCYTCTBHA YyOeMTebHO TOBOPUT TO, 4TO 
allluX OlbITaX He OOHaPy2KeHO aKTHBHOCTH B XJOpodue a Ip BBe,eHHH 
eHoro xsopodusna b. Ito *e OOcTOATEMbCTBO TOBOPUT H MpOTHB BO3MOx- 
TH mepexoga C1* us xmopopusna a B XMO0popunn b nyTrem oOpalleHua 3a- 
UATeCJIbHLIX CTaHuH OHMOCHHTe3a C IIPOMeXKYTOUHBIM BKJIIOUCHHeEM H30TONAa 
oneky ly OOlLero MpeuwiecTBeHHHKa MIM MyTeM OOMeHa *buTosIoM. OrcyTcTBHe 
TaTOUHO ObICTPOro OOMEHA KOMIMOHEHTOB XJOPOAa PUTONOM ObIIO MOKa3aHO 
HW MB yNOMAHYTHIX BbIle padoTax. B TO xe BpeMA MpescTaBJIAeTCA Wemeco- 
a3HbIM H3Y4HTb B laIbHeluwiMx oMmblrax paciipesenenue C** B MomeKysax 
WIMMOrO H BBbINeIACMBIX KOMNOHEHTOB XsOpOpusa. Creqyer OMOuHHTeb- 
BbIACHUTb BO3MOXKHOCTb HaOwlofaemoro Mepexoga C!* uz xopopumia a 
‘“mopopusm b we B YCAOBHAX MHTCHCMBHOFO 3e/IeHeHHA STHOJMPOBaHHbIXx 
TbeB, a Tak2Ke WH B Mpomecce OObIUHOrO OOHOBMEHHA Mp MeTaOoU3sMe 3ee- 
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TakuM O6pas0M, yUHTbIBaH paHee IIpOBeeHHbIe KHHETHYeCKHE OMBITE 
MOXKHO MOJlaraTb, UTO 3 YETHIPEX BOSMOXMHBIX IpelCTaBJIeEHHH O COOTHOME 


xsopopusi0oB a u b B Mporecce OvocnHTesa: He3saBucumoro (bopMupoBaHh 


KOMIOHeHTOB a HW b, HayabHOrO NMOABseHHA XsOpopuasa b, BOSHAKHOBeHH 
O6OUX KOMIIOHEHTOB H3 OOlero NpemillecTBeHHHKa H OOpas0BaHHA XNOpOus 
b uepes xvopoduss a— nmocieqHee MpescraBaerca Ha HAaCTOAULEM 9Tal 
HCCJIENOBaHHA Ooee BePpOATHBIM. } 


YUuctutytT Ouonoruu Ilocrynusio 
Axkayemun HaykK BCCP 23 VII 1959 


Jla6opatopua OvopusHkH HM M30TONOB 
AxkajlemHH Hayk BCCP 
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WM. C. KYJIAEB, uaen-Koppecnonnent AH CCCP A. H. BEJIOSZEPCKMH, 
M. C. KPHUKHM wn H. A. KOKYPHHA 


O MOJIUPOCPATAX TJIONOBbIX TEJ] WAMMAMHbOHOB 
WA CTPOUKOB 


Tlonugocatbi B HacTosmee BpeMA OOHapy2KeHbI y MHOrHXx rpuG6os (!~%). 
BovibuiHHCTBO 43 H3YYCHHbIX B 9TOM OTHOINeHHH OpraHW3MOB OTHOCHTCA K 
Kulaccy ackomuleToB, Hannune nosmndociatoB mokasaHO Takxe WH y HeKOTO- 
pbIX TipeycTaBuTeseli d@uKomuueToB (7) H akTHHOMHUeTOB (7). Uro Kacaerca 
Oa3HQHOMUILETOB, TO B HHX NosM@ocdaTh! WO cuxX Nop He OblwiM Haligzeubi. B jan- 
HOH paOote MbI CjleslaH MONbITKy OOHapyxXeHHA TOMHdpocHaTOB B MVIOJOBbIX 
TelaxX OfHOrO H3 TipelcTaBuTeieH Oa3H{HOMMILETOB — WaMMMHbOHa JByCTO- 
posoro (Agaricus bisporus Lange) muHuu F, — B mponmecce ux pasBuTua. Tak 
Kak y aCKOMHIeTOB JO CHX NOp OCOMeH NoONdocPaToB H3y4aJICA TOJIbKO B CpaB- 
‘HHTeCIbHO HM3KOOpraHH30BaHHbIX YTpHOax, He OOpasylOuHX MVJIOLOBbIX Ted, 
HaM Ka3aJlOCcb 3aCJIy2KHBalOWlUM BHHMaHHA OOHapyKeHHe STUX MoccopHbIx 
COCIMHEHHH B MVJIOMOBbIX TeaX Ha3BaHHOrO Klacca rpHOos. B kayectTBe mpel- 
CTaBUTeIA CpaBHHTeJIbHO BbICOKOOPraHv30BaHHbIX aCKOMHCTOB Obi B3AT 
¢eTpouok (Giramitra esculenta), NmoqoBble Tea KOTOpOrO cOOupaJH BMOJIEBbIX 
YCJIOBHAX MW UKCHPOBaIM [WIA aHalMsa CIMpPTOM. 

I]monopbre Tela WaMNMHbOHOB pa3HOrO BOs3pacTa ObIJIM HaMH MTOJIy4eHbI 
u3 TeMJIMGHO-NapHuKoOBoro xosslicTBa «Mapduyo». XuMMyeCKOMy aHaJIM3y 
nolBepramu HequdPepeHUupoBaHHble NVOLOBble Tea 1,5 WHeH pocta; yxe Bud- 
epeHlupoBaHHble 2-7,HeBHbIe HM 3—4-HeEBHbIe MNOLOBbIe Tela; 6—7/-]HeB- 
HbI€ PpHObI, yXe NMpHCTyNMBLINe K CIOpooOpas0BaHHlO, HO elle C 3aKPBbITbIM 
MOKPbIBaJIOM; HaKOHEl, CHJIbHO CIOpoHOocamMe, 8-QHEBHbIe, MJIOZOBbIe Teva, 
‘© pacKpbiITbIM NoKpbiBaioM. []iogoBbie Tesla, IpeBapHTe/JIbHO H3MeJIbYeHHBIe, 
UKCHPOBAIH STHJIOBbIM CIMPTOM C KOHe¥HOM KOHWeHTpalneli 85°, a 3aTem 
CyIUHJIM CIMPTOM HU 3t/upoOM UH OKOHYATEJIbHO LOCY WBA B BAKYYM-9KCHKATOpeE. » 
Hlepexogamtue B chupto-siupHylo pakuHlO BelleCcTBa YUHTHIBAIM B aJib- 
HeliemM pu pacueTe cyxoro Beca MaTepHalla. 

Matepuas Tocae BbICyIIMBaHHA TWLaTebHO pacTHpasM B CTyMKe HM MOp- 
BepraH XHMMYeCKOMy PpakiUHOHUpoBaHulo No metoyy Jlanrena u Jlucca (°,°). 
C sto wembio HaBecky cyxoro Matepnana (400—500 mr) cHatana [BaxkIbI 
akcTparuposasu 1% pacTBopoM TpHxOpykKcycHoH KucoTH! (TXY) na xouno- 
ay pu nomewuBanun. Ilepppili pas skcTpakituto BeIH 30 Ml B TeyeHHe 90 MuE., 
BTopolt pas 15 ma B Teyenue 30 Muu. OcTaTOK MpOMbIBaJIM HeCKOJIbKO pas 
JMCTHJIJIMpOBaHHOM BOOM, H MpOMBIBHbIe BOI OObequHAM Cc TX Y-9kcTpakTamu. 
Tloce ynanenna TX Y-pakunn Kk ocTaTky Ha xouony NpHOaBssaan 1,5 r NaClOg 
u0,5ma1N TXY. To ucreyenuu 15 mun. K MaTepvasly IpHauBasmn 15 Mw BOybI 
M SKCTpakiMIo MpoxomKanu eule 15 Mun. IlogoOnylo npowenypy MpoBosuy 
aBpaxkyp. Doce propo SKcTpakIHMH OCTaTOK CHOBAa IIPOMbIBaJIH BOOK, H Mpo- 
MBIBHbIe BOI, KAK H B MepBoM culyuae, OObeqMHAUIM C 9KCTpakTamu. K octaTKy 
Tocie ylaenua sdupom us6EiTKkKa TXY joOaBsianu 3,5 MA BOAbI M C MOMOLIbIO 
0,2 N NaOH pH osxcrpaxta goBozuau 10 8—9 mun (MpakTuyecku TpeOoBasOcb 
2,5 ms NaOH). Oxcrpaxumio mpoBoxHwin B Tevenve 40 MUH. Ha XOMOAy Np MoMe- 
WHBaHHM. OKcrpakT WeaTpHyrupoBasu, a K OcTaTKy AOOaBIATM 6 MJ BOB! 
H ocTaBaauu eule Ha 40 Mun. O6a 2kcTpakTa OObequHAH. JLasee K OcTaTKy Ipu- 
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aupanu 12 ma 0,05 N NaOH (pH 12), a verBepTyto 3kcTpakilHto np 
TakKe Ha XOJIOJy B TeveHHe 2 uac. B cmyuae CTPOUKOB Ha 9TOM (ppakWHOHHPOBa 
Hue MaTepHasa 3aKaHUMBaM, a WaMMNMHbOHDI Mocwe WeTOUHbIX SKCTpakiy 
elle 1Baxkab OOpadatpBanu 10 ma 0,5 N HClO, Ha kumisiten snake 6aH 
cooTBeTcTBeHHO 20 un 10 MHH., Mlocae uero 06a 9KCTpakTa OObeAMHAIM. a 
BbIX JIBYX, KHCJIOTOPacTBOPUMBIX, PpakUMAX OMpPeeJ AJM: optodoctaT (Pog). 
HeMOCPeACTBEHHO B IKCTPaK- 

Ta6auna 1 Te, cpasy Noce ero nowy- 

Conepxkanue pasnuunerx docpopxerx coequnenui “TCHHA, 7- wu 30-MHHYTHBIE 
B MOMOBBIX TelaxX cTpouKoB (B YraMMax ocdopa (bocop (P; u Pao), T. €. (poc: 
Ha 1 cyxoro Beca) bop, ruspomusylouniica AC 

l optodochata, nocie 7- & 


KucaoropacTBopuMble KuCMOTOHEp acTBOPHMBIe 30-MuH 'THOLFO ruy O1H3a iq 
ac OPER Seas 1 N HC Ha amusalie BO]A- 
PoTXY A\NaclOempn | NaC meds Nae ee HOH 6aHe; o6mlnH cocdhor 

mpyo— At} 7 O—4e PIERS Re | Pe 2 (Poa) Mocs” | cart anv 
KOHWeHTpupoBaHHoh HClO, 
PS 2056 30 mpu 200°. KomuuecTBo nouH- 
Poe 1520 240 12 hoctparos (Pp) B 9TUX Ppak- 
Py 944 13 IMAX PacCUUTHIBaNH NO Pop- 
Bee 3000 1563 1300 167 mysie Pog = (Pz — Pog) = 
P ak 1060 155 (Ps, —P,) (7°). Koumue- 


HbIX COCIHHEHHH B KHCJIOTOPaCcTBOpHMON PpakUHH paccuUTHIBaJIH NO pasHOCTH: 
Poem — (Png + Po»). B KucmoTOHepacTBOpuMbIxX (dpakuHAX Kpome oOulero 
tbocbopa ciekTpodotomerpuyeckn (4) onpenenanm ochop HyKJIeHHOBBIX 
KHcIOT (Pyx). O KomnuectBe cochopa nowudociaToB B WleNOUHbIX (pakWMAX) 
MIpHOJM3HTeIbHO CyYIMIM NO pa3sHocTH Poon. — Pax. B 9KcTpakTax, NoyyeH- 
HbIX C MOMOL[bIO rOpAueH XJOPHOM KHCJIOTLI, COMepxKaHHe NomudocdatTos pac- 
CUHTHIBAIH TO BeJIHYHHE OTACMBUIerocd BO BpeMA ruApomHsa opTodochara. 
®octop Bo Bcex culyyadX ONpeleiaH Mo Metogy Bepex6moma u Ueltna B 
MoquukKalun Betimb-Masep6e u [puna (7). Lanupie no XHMM4eCKOMy aHaJu3sy 
pas IM4HbIX (PocopHbIX COeEUHEHHH B MVJIONOBbIX TesaX CTPpOUKOB TpeCTaBJIeHbl 
B Ta6. I. ; 

IIlpu paccmorpenun WaHHbIx Tab. 1. clenyeT B MepBylO O4epeb YKa3aTb Ha 
TO, YTO B MMOLOBbIX TeIaX CTPOUKOB HapAy c Apyrumu cocopHyimu coesuHe>, 
HHAMH MPHCyTCTByeT JOBOJIbHO OOIbUIOe KOMHUeCTBO TOMudocdaTos. Ha ux 
ONO Mpuxogutca oKonO 30% o6ulero qoctbopa matepuana. XapaKktepHo 
MOJIHO€ OTCYTCTBHE HHSKONOJMMepHbIX MomHdocpatos B TXY dpakuuu mpr. 
3HaYHTeJIbHOM HX COepKaHHH B COVIeEBOM SKcTpakTe. Kak BHHO 43 STON TabuH- 
tbl, Ha JOJO BbICOKONOJIMMepHbIX MOmMocaTos comeBol Ppakiuun MpuxXo_UTcA | 
okoo 85% OT HX OOUero KOMMYECTBA B MIOMOBbIX TeMax crTpouKoB. B KucuIO- 
TOHEPaCTBOPHMBIX PpakUHAX OOHAPyXKUBaeTCA OVeHb HEOOMbINOe KOHUeCTBO 
MomupochaTos, MpHyueM B OCHOBHOM BO (bpaki\Mu, 9KcTparMpyemol cia6on 
mjemoubio. Murepecuo, uTO pH aHasH3e MOMOBbIX Tel WIaMMMHbOHOB Ha BCexX 
9TamaxX UX pasBUTHA OOHAPyXKenHble B HUX NomndochaTs! pacnpesertasmuch M0 
(ppakUMAM MpHMepHO B TaKMX Ke COOTHOWICHHAX, ITO HM y CTPOUKOB. 

J{eicTBUTeJIbHO, KaK BUHO 3 Ta6u. 2, comepxKaHne KHCJIOTOP aCTBOPUMBIX | 
nomupocpaTow y WaMMMHbOHOB KOJIeOIeTCH B 3aBHCMMOCTH OT UX BOspacTa 
B OY€Hb HeSHAUHTEJIbHbIX Mpesemax, coctaBiaa 83—90% or o6ulero KOMMYeCTBA 
nouupocpatos. Ho B ormwune oF cTpoukoB, y WaMMMHbOHOB momucociaTEl 
MIPUHCYTCTBYIOT B OOJIbIOM KOJIMYECTBE HE TOJIbKO B COMeBOH (pakIHH, HO B 
TXY-9KcTpakte. ITO roBOpHT O TOM, YTO y JaHHbIX OPraHu3MoB 3HauUTeIbHAaA 
yacTb NomudocbaTos HaXOLUTCA B HH3KONOJIMMep HOH (bopme. Bmecte c TeM, B CO- 
Jesou PpakWHH Ha BCeX 9TAaMaX Pa3BUTMA MVIOMOBLIX Te WiaMIHMHbOHOB TakiKe 
IPHCYTCTBYeT OY€Hb OOMbIUUOe KOMIM4ECTBO MoOMHpoctaTos, uHOra (HallpuMep, y 
6—7-HEBHbIX rpHOOB) ake MpeBbllllaioulee KOJIMYeCTBO HH3KOMOJIMMeEPHbIX M0- 
Jupochatos 8B 2 pasa. IIpu paccmorpeHuu NomyYeHHBIX aHHbIX B OHTOreneTuye- 
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; ; Ta6auuna 2 


\ J 
_ Cofepxanve monnocpaton Hu Apyrux dochopubix coeqHHeHH B NVIOMOBEIX TeaXx 
_WAMIMHbOHA Ha pa3HbIX CTAaQHAX pasBHTHA (B raMMax qociopa Ha 1r cyxoro Beca) 


‘| 
; abs BospacT MuIOROBLIX Ten 
4 c<>) 
; bia a POGWOr 8 HE a2G | 2 WHA | 38—4 THA | 6—7 OH. | 8 aH. 
1% TXY npn 0— 4° es 3310 2840 2870 2670 2580 
Pie 4690 670 1150 780 2380 © 
P oom 1350 860 890 710 1220 
Poon 6350 4370 4810 4110 6180. 
aClO, npu 0 —4° Fae 143 23 108 40 14 
Pana 1757 720 1100 14380 2560 
opr 200 620 713 520 382 
pers 2100 1363 1921 1990 2956 
aOH npu pH 8—9 u 0—4° Pa 310 99 267 100 607 
\e2 1200 132 908 1192 809 
HK 
| gee eee ew 8) 1425 SUS to2 1416 
NaOH npu pH 121 0—4°} pL, 113 20 99 79 95 
| Pe 295 295 294 310 190 
) Yen 408 | 315 390 389 285 
ClO, 0,5N npu 100° ae 176 73 22 78 30 
eae Ss 851 367 503 319 
P Ge 1080 930 447 624 367 
aTepHat Jo dpakuwHoun- 
poBaHHa eae 11440 | 8410 8800 -| 8420 11280 
2P,q KUCwoTopacTsB.. . . . 3447 1390 2250 2160 4940 
2P iq KUCMoTOHepacTsB.. . . 599 192 388 257 737 
oie ea eat ee ee 8) 2407 2472 1566 2005 1318 


KOM aCII€KTE, CJIELYeT OTMETHTb JOBOJIbHO 3HaYHTeJIbHbIe KOMeCOAHHA OOWLErO KO- 
wuectBa Moudocpatos B rpu6e (oT 0,45 no 1,75% oT cyxoro Beca rpH6a). 
aKCHMAaJIbHOe KOJIM4YeCTBO NomMdocaToB OblIo OOHapyxKeHO y 8-]HEBHbIX 
MOPOHOCALMLUX MVOMOBbIX Te (oKON0 50% o6utero cbochbopa). Xapaxtep 
3MCHEHHH OOWLero KOMUeCTBa NOMHpocpaToB HW HYKJICHHOBbIX KHCJIOT HaXOJUT- 
A B OOpaTHOH 3aBHCMMOCTH Apyr OT Apyra, ITO, BO3MOXKHO, yKa3blBaeT Ha 
3aHMOCBA3b OOMeHA STUX BaKHewIAx tbocPopHbIx coelquHeHHH. KeraTu, cleqy- 
T yKa3aTb, UTO NepBbIX UeTbIPeX SKCTPaKWMH MpakTHYeCKH BO BCeX CJyyaAXx 
BIO JOCTATOUHO JIA MOUTH NMOMHOFO H3BJIEYeHHA W3 MaTepHasla BCeX MOJIM- 
ocatos. Kak BHJIHO H3 NIpHBeeHHbIX JaHHbIX, B rOPAYeM XJIOPHOM SKCTPakTe 
OHapyXXuBaeTcA B pasHbIX clyyaix TombKO 1—4% oT oG6ulero KomMUeCTBAa 
OmudocaToB, MpucyTcTByIOW,HX B 39TO BpeMA B rpHoe. 

Jaa 6oee TOUHOK ULCHTHDUK ALUN BbIEICHHbIe M3 MJIOROBbIX TeJI LaMIMHMHbO- 
a MomncdocaTbl MoyBepramu xpomatorpaduyeckomy aHasH3y. C STOH WeJbIo 
3 KUCMOTOpacTBOpuMBIX dpakuui — TXY u_ coeBol — Oblin NowyueHbl 
pelapaTbI HH3KONOJMMepHbIX H BbICOKONOJIMMepHEIX WoMHpochatos. Jaa 
TOrO Mbl BOCMOJIb30BaJIHCb MeTOAOM JlomMaHua H Jlaurena (1°). [losueocdatet 13 
OJIYYCHHBIX TipelapaToB wid wmyullero xXpOMaTorpaduyeckoro pa3eueHHA 
€peBOJMJIM B AMMOHMMHbIe COM HyTeM BCTPAXMBaHHA HX C KaTHOHHTOM KY-2 

_NH+-opme. Xpomatorpacuyeckoe pasyerenue nomupocpatos Ha Oymare 


poBonusu BTe€X YCJIOBHAX, KOTOPbIe ee omucaHbl Hamu pauee (1%). [lomyueu- 
Bl€ JaHHble MpeycTaBJeHbl Ha PHC. Kak BHHO H3 XpOMaTOrpaMMBI @, B 
OCTaB HW3KHX MOJIMMepoB Ce oan 9KCTparupyembix H3 8-J\HeBHBIX 
JOJOBLIX Tel WammuHBoHOoB 1% TXY BxoqaT KpomMe optodocata TakxKe 
upodbochatT, TpunosmMdociar u, M0-BUAHMOMy, TpHMeTaocat. OHako TOKO 
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PelUHTb BOMpoc O CyUecTBOBaHHH Tpumetadocata B aHHOM CJlydae A 
TpyMHO, Tak Kak Ip ITHX yCMOBAAX XpomaTorpaupoBaHnA (cm. puc. | 6 
TpuMetaoctbat [BwKeTCA MO XpOMaTOrpaMMe NOYTH C TOM 2&e CKOPOCTbIO 
uTO WH TeTpanomudociaT, XOTA HECKOJIbKO HM OlepexaeT MocueqHuH. Bmect 
c TeM CulelyeT yKagaTb, TO IpucyTcTBHe TpuMeTadochaTa B KMCIOTOPacTBOpH 
MOH (bpakWHH pxya rpHOoB MOxHO celiyac CUHTATb y2Ke TOUHO JOKa3aHHbl 
(®, 14). TIpapaa, 40 cHX MOp OcTaeTCA OTKPbITbIM BOMpOC O TOM, ABJIAeTCA JT 
TpumetaocaT mpescyllecTByIOULMM B KJleTKaX TPHOHbIX OPpraHH3MOB UJ 
OH OOpasyeTCH BTOPHYHO B MOMe€HT SKCTpakIMu Mosmndocdaros. 

Uro Kacaerca (pak BbICOKHX TMOJIMMepOB, 9KCTparMpyeMbIx Nepxsopé 
TOM HaTpuA, TO, KaK 9TO BHAHO Mp paccMOTpeHHM XpOMaTOrpaMMHI O, B € 


Puc. 1. XpomatTorpaMMbl Hué 
KOMOJHMep HOH HW BbICOKOMOMJIE 
MepHOH dpakuUMi KUCOTOpAt 
TBOPHMBbIX ModucocdaTos, 43 
JIMpOBaHHBIX H3 CHOpOHOCs 
IHX MVIOMOBbIX Te WaMnNHHl 
ona (Agaricus bisporus Lange 
Xpomatorpamma a: | — opt 
doedat (/) 4 comb paxema (2 
II — tpunonmndochat (8 
IJI — _ Hu3s8KonoMMepHa 
@pakuua (6 — TeTpanonudo: 
tbat); JV — nupodochat (: 
u TpuMetadocdat (5). Xpomi 
Ttorpamma 6: I — optoocd. 
u Tpunonudocdat; J] — nupe 
cboccbat u Tpumetacochart; [/ 
u  JV— spcoKonomumepHa 
cpakuua (7 — meuTanos 
cbocbat, 8 — rekcanoundoy 
cpat); V— cmecb optodoctai 
HM nomMochaTosw of nupooc 
cbata Jo rentamonudocdhata (4 


COCTaB BXOJAT B OCHOBHOM BbICOKONOJIMMepHble NOMHPocHaTh! C YHCJIOM aTOM 
P B Mouekyuie > 8. Kpome Toro, B 9Toli Ke (bpakILHH MMEIOTCA HM CpaBHUTeJIbH) 
HU3KONMOJIMMEpHble NOMMocpaThl C yHCIOM aTOMoB P or 4 JO 7. 

Takum o6pa30M, B MJIOLOBbIX TeJlaxX WaMMMHbOHA IIpHcyTCTByeT BCA raMM 
nouuocpaTow or Hpooctata oO cpaBHHTebHO BbICOKOMOJMMepHbIX TIC 
IMocaros. 


VuctutyT 6yoxumun um. A. H. Baxa Tlocrynusio0 
Akallemuu Hayk CCCP 8 X 1959 


Mockosekult rocyapcTBeHHblli yHuBepcuter 
um. M. B. Jlomonocospa 
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IKOJIOTH A PACTEHHH 


T. A. PABOTHOB 


O ®JIOPHCTHYECKOM MW WEHOTHYECKOM MOJHOUJIEHHOCTH 
I[EHO30B 


|} (ITpedcmaesenxo akademuxom B. H. Cyxaueeoim 10 1X 1959) 


IleHosbl, B COCTaB KOTOPHIX BXOZAT BCe KOMIIOHEHTHI, CMOCOOHBIe OONTATS 
| WaHHEIX YCOBHAX, ABJIAIOTCH NOJHOWICHHBIMH. B COOTBeETCTBHH C TeM, 4TO 
-CocTaB We€HO3OB BXOJAT M pacTeHHA, HW %KMBOTHIC, MOMKHO pasiMyaTb Pmopu- 
TauecKyl0 M dayHUcTuyecKkyo NOHOUTeHHOCTH. I]pu orcyTcTBUH B cocTaBe Ie- 
930B OJHOTO WJIM HECKOJIbKHX KOMMOHECHTOB, CNOCOOHbIX OOHTATb B JaHHbIxX 
CUOBHAX, IWeHOSbI ABJIAIOTCA HEMOJHOWICHHBIMM (IOpHCTHYeCKH (HIM PayHU- 
muyecku). Moxno TakxKe pa3M4aTb WeHOTMYECKY!O HEMOJIHOWICHHOCTh, T. €, 
akOe COCTOAHNE WeHO3a, KOFa OLMH WIM HECKOJbKO BXOMAMIMX B ero cocTaB 
OMMOHEHTOB IIpeCTaBJIeHbI B MCHbINEM OOHJIMM, HEXKEIH STO BO3MOXKHO, HCXOLA 
3 ycOBui OOuTanusa. Ha myrax WeHoTMuecKaH HEMNOJIHOUJICHHOCTb YacTO HaGJII0- 
aeTCA B OTHOWeCHHM PacTeHHH, pasMHO*KalOulHXCA CeMeHAaMH, B CBA3H C HeLO- 
ATOUHBIM MOCTYIJICHHeM B WeHO3 HX CeEMSAH (HEOCTaTOUHOe OOCeEMEHEHHE H Mp.). 

B Hallux OMbiTax c NOACeBOM, MpOBeZeHHBIX Ha Jlyrax B Nome p. Oxu 613 
JleqvHOBO, yCTaHOBJIeHO ycIielWIHOe BHEAPeHHe B H3YYCHHbIe WeHOSbI HOBBIX 
MIOHEHTOB, paHee 3feCb OTCYTCTBOBABIUUMX, HIM 3HaYHTeIbHOe yBeMyeHHe 
CIEHHOCTH HW BeCOBOrO OOHJINA MOACeAHHBIX pacTeHHH, BXOMBIIMX B COCTaB 
€HOSOB 10 Toycepa. CyleqOBaTeJIbHO, H3YYCHHBIC WeHOS3bI ObIJIM HeMOJHOUEHHBI 
JOpucTuyeckH MW WenoTuyeckH. MoxHO OOOCHOBaHHO IpeslouaraTb, yTO Ha 
rax dwopucTruyeckaA WU WeHOTHYECKaA HEMOJIHOWICHHOCTb Ie€HO30B IIMpOKO 
aclIpOcTp aHeHEl. 

IIpuunnamu HemoHOUIeHHOCTH IWCHO30B ABJIAIOTCA: 

1. OrcyTcTBHe 3aHOCa COOTBETCTBYIOWINX 3a4aTKOB WIM %Ke MOCTYMeHHe UX 
HeJOCTaTOUHbIX KOJIMYECTBAX HIM B MepHOLb!, HeOMAarOMpHATHbIe LIA Mpopa- 
aHUA CeMAH HM MpWxKNBaHHA BCXOMOB. Ha wyrax HeECOMHEHHOE 3HaveHHe TakxKe 
eeT TO, ITO GobIUIaA YaCTb HX BOZHUKJa CPpaBHUTEJIbHO HeLaBHO B pesyJIbTaTe 
ATCJIbHOCTH YeOBeKa (Ha MECTE JIeCOB H Ip.) H 3a STOT CpOK He MOF OBITb Ocy- 
CCTBJICH 3aHOC 3a4aTKOB BCeX BHOB, CNOCOOHBIX IMpoOuspacTaTb B aHHbIX 
JOBHAX. 

2. He6naronpusaTHble yCOBHA JA OOCeEMeHEHHA B CBASH C J€ATCJIbHOCTHIO. 
JIOBeKa. STO OCOSeHHO OTHOCHTCA K MHTCHCHBHO MCHOMb3yeMbIM Jyram (ABy- 
OCHbI€ CeHOKOCHI HW Mp.). ‘ 

3: Maccopoe oTMUpaHHe OTENbHBIX BUOB pacTeHHH, Nponcxosslllee Nepno- 
wecku (OcOOeHHO Ha HEKOTOPHIX JIyraX) B CBAZH C METEOPOJOrMYeCKHMH alO- 
aJIMSAMM Vi MACCOBLIM PasMHOXKEeHHeM BPeLMTeTel. STO, B MepByto ovepeyb, OOy- 
OBJIMBaeT ILeHOTHUECKYIO HEMOJIHOWICHHOCT, a B OTHOICHHH BOB, y KOTO- 
IX OTCYTCTBYIOT BCXOXKHe CeMeHa B TouBe (HalpuMep, Heracleum sibiricum 
., Archangelica officinalis Hoffm., Libanotis intermedia Rupr.), u sopu- 
WUECKYIO HeIOJIHOWJICHHOCTS. 

HenosHouenHoctb syroBbIX, a TaK2%Ke APyrHX MeHO3OB OObIUHO TeCHO CBA- 
Ha C JleATeIbHOCTHIO ueOBeKa. B pesyJbTaTe BOSAeHCTBUA UeOBEKAa HEIOJHO- 
€HHOCTb ILeHO30B MOET BO3PaCcTaTh (HalpuMep, Ip OrpaHWyeHHt UJI UCKIIO~ 
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YeHHH OOCEMCHECHHA) HIM, HaOOoporT, cOKpallaTbca (pH 3aHOce MIM Mop 
C€MAH HOBbIX BHJOB). 

B OoubUIMHCTBE CJIYUaeB HEMOMHOYICHHOCTS ILCHO3OB MOXKET ObITh yCTAHOBI 
Ha JIMIUb Ha OCHOBe 9KCNe€PHMeHTOB C NOACeBOM, MpHueM, KaK MpaBuvio, JID 
Mocsl€ MpOBeeHHA TAKHX ONBITOB B TeYeHHE PAA eT, TaK Kak MPWKUBAeMOC 
BCXOJOB MHOrMX BHJOB MOXKET CHIbHO H3MCHATLCA OT TOMA K TOMY. 

Jl. T. Pameucxuit (°) pasumuan: 1) a6comorHy!0 moHOUeHHOCT; 2) T 
3eMHY!IO HOJHOUMeHHOCTb; 3) MpaKTHYeCKy!O MOJIHOWICHHOCTb HIM CKPBITY 
HENOJIHOWICHHOCTh; 4) ABHYIO HeMOmHOWIeHHOCTb. OH clipaBeqIMBO OTMeTH 
YTO AaOCOJIOTHAA MOJIHOWICHHOCTh WeHO3SOB «MpefcTaBJIAeT JIHIb OTBJIEUCHH 
HeabHoe MOHATHe». DakTHYeCKU OOJIbLIMHCTBO WeHO3OB ABJIAIOTCA B TO HJ 
HHOH CTeMeHH HeMOJIHOWICHHDbIMH. 

Kaaccupukanus Jl. [, Pamenckoro yuuTbiBaeT IMIUb MOMHOTY PJIOpucTHY 
ckKoro cocraBa leHosa. Mexay TeM, HEOOXOHMMO YUHTHIBATb H BPeMS, B TeYCH) 
KOTOpOrO Te HJM HHbIe KOMMOHEHTbI OTCYTCTBYIOT B COCTaBe IeHO3a, H CTeMEl 
3aCeJICHHA BHOM TeppHTOPHH, 3aHATOH WeHosom (*), a Tak»Ke WeHOTHUECKY 
3HAYHMOCTb OTCYTCTBYIOULMX KOMITOHCHTOB. 

Tlostomy cuieqyer pa3inuath: 

1. CumbHo wu cia60 BbIPa%KeHHYIO HEMOJIHOWICHHOCTb, B 3aBHCHMOC: 
OT YHCJIa OTCYTCTBYIOWIUX BUOB, CNOCOOHBIX NPOU3pacTaTb B LaHHbIX YCJIOBMA. 

Llenecoo6pa3HO Ip 9TOM YUHTHIBATb JIMLIb BHAbI MECTHOM PNOpbl, Tak Ké 
onpeleieHve BCeX BHJOB 9K3OTOB, CNOCOOHBIX NpOH3pacTaTb B TOM HJM UHC 
IleHO3e, MpakTHYeCKH HEBO3MOXHO. 

2. HenomHousleHHOCTb B OTHOWICHHH MeCTHBIX WJM HHOPaHOHHbIX BuO 
HenoHouvIeHHOCTb B OTHOWICHHH HHOPaHOHHbIX BHJOB, BePOATHO, pacnp 
CTpaHeHa OYeHb WHpOKO. OO 3TOM MOXKHO CYAMTb NO BHEAPeHHIO H MaCCOBON 
paciipoctpaHenuio Ha slyrax SaKkaBkasba Danthonia calycina (Vill.) Rcehb 
Leucanthemum vulgare Lam., Paspalum digitaria Poir. (*,°,1). Hsyyem 
HeENOJIHOWICHHOCTH B OTHOMICHHH HHOPaHOHHbIX BUAOB HM ONpeeseHHe yCJIOBH: 
IIpH KOTOPbIX 9TH paCTCHHA MOFYT BHEAPATLCA B JIYFOBble WeHOSbI, HMeeT GOJI 
moe IIpakTHYeCKOe 3HAYeHHE, TaK KaK C THM CBA3 AHA MpOPuMaKTHKa NpeloTBp 
ILCHHA BHEAPeCHHA HEKEeMATeJIbHbIX PacTeHHH HW OOorallleHHA WeHO3OB 3a CUI 
BBeeCHHA B HHX HOBbIX WeHHbIX B XO3AHCTBCHHOM OTHOLWIC€HHH BUOB. 

3. LlenotwyecKH 3HayHMylO H HE HMEIOULy!0 CyILeCTBeEHHOrO ILeHOTHYECKO!] 
3HaYeHHA HeMOMHOWIeEHHOCTh. Tak, CyA MO HalllHM OMbITaM, HEKOTOPbIe JTYFOBE 
KCHOSbI HEMOJIHOWJICHHbI B OTHOWWeHHe Tragopogon pratensis L., Barbarea vu 
garis R. Br., Libanotis intermedia Rupr., Archangelica officinalis Hoffr 
OrcyTCTBHe B COCTaBe LEHO3OB KO3JIOGOPOAHHKa U CypelKU, OMHAKO, He CKa3I 
Bae€TCA Ha COCTABe TPaBOCTOEB, MOCKOJIbKY B CBA3H C MaJIOH MOLLHOCTHIO OCObs 
3THX BHJOB, Jaxke NpH MaCCOBOM NpWxKHBaHHH UX BCXOJOB, UX BJIMAHHE I 
cocTaB H MpOMYKTHBHOCTb IeHO3OB He3HauHTebHO. B TO %Ke BpeMA NoOpesHr 
M WATHJIb IPH MaCCOBOM BHEPeHHH MOryT CTaTb AOMHHAHTAaMU VM OKa3aTb Cyl 
CTBeHHOe BJIMAHMe Ha OOMIMe APYrUX KOMMOHEHTOB, Ha CTpyKTypy M MpokyKTH 
HOCTb ILCHO3OB. 

4, Ilocrosnnyto WIM BpeMeHHy!O (HHOra Mepnoyuyeckyio) HenomHOWe 
HocTb. Tak, Ha U3YYeHHBIX Jyrax WeHTpasbHoH yacTH p. OKU, BCBA3H C NepHoN) 
YeCKHM MaCCOBbIM OTMHpaHHeM HaOwOaeTCH HeNOHOUIeHHOCTb (dopucr 
yecKasl MU Ooslee YacTO WeHOTHYeCKad) B OTHOMICHHM STHX BHJOB. 

5. Tomuyto nM NATHMCTY!0 NOMHOWIEHHOCTh, B 3ABUCHMOCTH OT OTCYTCTBE 
COOTBETCTBYIOILerO KOMIOHEHTA Ha BCeH MJIOUWLaNW WeHO3a WIM JIMUIb Ha 4aCcl 
muiomjaqu. arnuctad HeNOMHOUeHHOCTb B OTHOMeHHU Archangelica officinal 
Hoffm. vacro wa6mojaerca B WeHTpabHOu yacTu nolimel p. Oxu 6un3 Jem 
HOBO, re B pesyJIbTaTe HepaBHOMEPHOTO paclipeleseHHA CEMAH 9TOO PacTeHk 
HepeAKO NATHA C MpeoOalaHHeM ATMA VepeyOTCA C 3HAYHTEIbHbIMN MIO, 
AMM JIYrOB, Te STO pacTeHHe OTCYTCTBYeT HH BCTpewaeTca B HEOObIIO 
KOJIMUECTBE. 

Duopuctuyeckuli cocTaB, a C/IeIOBaTebHO, H NOMHOUNeCHHOCTb IeHO30B, } 
ABJAIOTCA HEH3MCHHbIMM, a H3MEHAIOTCA B CBA3H C CYKILECCHAMH. 
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UncJ10 BAQOB B ILeHO3e€ — OAH H3 OCHOBHBIX MIPpH3HAKOB CTPyKTYPbI LeHO3OB 
). [lonHounennoctb (HeNOMHOUNeHHOCTh) COcTaBa TakxKe cyekyer CuYHTATb cy- 
[eCTBEHHbIM IIPH3HaKOM CTPyKTYPpbI leHO3a. 

IIpu yuere HeMOJIHOWIeHHOCTH MOXKHO TOBOPHTb O HaJIMYHOM HM MOTeHILMaVIb- 
OM YHcue BUAOB B WeHo3se. M3yuenHe HeMOMHOWIeHHOCTH HMeer OOsbIOe 3Ha- 
eHHe A Ooee rmyOoKoro NOHMMAaHUA CTPyYKTYPbl HW HHAMHKH IWeHO3OB H AVIA 
a3paOOTKH IIpHeMOB HX YJIyUWeHHA; Ha Jlyrax, B JaCTHOCTH,— JIA pa3spa6oTKH 


PHeMOB IipesOTBpallleHuA PaspacTaHHA COPHAKOB HM IIpHeMoB MoceBa ILeHHbIX 
OPMOBbIX pacTeHHH. 


Beecoio3Hbit HaydHO-HCCeLOBaTeIbCKH Ii Ilocrynus1o 


UHCTHTYT KOPMQB 8 IX 1959 
uM. B. P. Buabamca 


IWHMTHPOBAHHAA JIMTEPATYPA 


1 Jl. UW. i puaunxko, VM3sp. AH Asep6CCP, 8, 1946. * T. A. Pa6oTuHos, JAH, 
1, Ne4 (1958). 331. T. Pameucku i, OcHosHple 3akKOHOMepHOCTH pacTHTe/bHOrO No- 
opa, 1925. 4H. A. Tpouwku it, 3an. H.-npuxa. org. Tudanccx. Oot. caga, 5, 1926. 
H. A. TpouwKuit, Tp. Tucauccx. 6or. uucr., 1, 1934. °® A. Tl. Wenuuuxos, 
yropeyenne, 1941. 


JIAH, 7. 130, Ne 3 


Jloxnagn Axkafemun HaykK CCCP 
1960. Tom 130, N 3 


IKOJOLHA PACTEHH 


B. I. JAMbIKHH uw B. TM. BEXEHKO 


O TEOFPA®HYECKOM H3MEHYMBOCTH ONTHYECKHX CBOMCTB 1 
JIMCTbEB PACTEHHM 


(ITpedcmaeaeno axademuxom B. H. Cyxaueeoim 31 VIII 1959) 


I. A. Tuxogp c corp. ((17°) 4 Ap.) ocyulecTBHJIH MHOPOUMCJeHHbIe HCCeL 
BaHHA H3MeHeHHH ONTHYeCKHX CBOHCTB JIMCTbeB 3eJICHbIX PaCTeHHH B 3aBHCHMG¢ 
cTH OT reorpadbwyecko WIMpOTEI MecTa HX NponspacTaHuA. OTH UCCeLOBaHH 
MOKa3aJIH 3€KOHOMepHOe YMeHbILeHHe pacceuBalollero sexta (H, CuleqOBaTed 
HO, YBeJIMYeHHe MOPsOWeHHA CBeETOBOH SHEPrHH) C YBeJIMYeHHeEM CYyPOBOCT 
KJIMMaTa. 

Orxppitue [. A. Tuxopa nosBouMsio emMy Ip pelleHHH BOMpoca O HaJIMuH} 
PaCTHTeCIbHOH 2%KU3HH Ha JPyruX MwaHeTaxX MpeosoueTb s3aTpyfHeHHe, OCT: 
HopuBiiee K. A. Tumupssepa, KOTOpbI MHCa NO NOBoLy Bbilezmen B 1909 4 
KHHrH acTpoHoMa Jloyeaa, YTO MpeqnomomwenHne 06 OOuTaemoctu Mapca mort 
ObI IIpeBpaTHTbCA B MOJIHYIO JOCTOBEPHOCTh, «eCJIM Obl OH MOF OKa3aTb, YTO 31 
3eJIeHbI€e MOBEPXHOCTH MpelcTaBAIOT cneKTp xXsopodusna. loka B cmeKTy 
Mapca MbI He 3aMeyaeM STOH aGcopOUMOHHOH Mosoch» (("), crp. 461). 

I, A. Tuxos noka3au, YTO TO Mepe yBeJIMYCHHA CYPOBOCTH YCJIOBHH MeCT 
OO“TaHHH pacTeHHH B CNe€KTPaJIbHbIX XapaKTepHCTHKaX UX JIMCTbeEB CTOJ 
XapakTepHad rlaBHaA NOMOCa NOPMOWLEHHA XMOPOUIIa NOCTENeHHO PasMbIBael 
CAH, a B cyOapKTH¥eECKHX paHoOHaX COBepIeHHO HcuesaeT. | 

CueoBaTeIbHO, OTCYTCTBHe €e€ B CNeKTpax ONpeevieHHbIX yyacTKoB Mape¢ 
He CBHJETEJIbCTBYeT O erO HEOOHTAEMOCTH, a MOXKET ObITh COYCJIOBIeHO XOJC 
SBOJIOWMH PaCTHTeIbHOCTH STOH MWaHeThI, HallpaBJIABWIeHCA CBOECOpasHbIM KON 
MWIeKCOM IIpHPOLHBIX ycuOBul. . 

O HaJIM4HH CYULCCTBeHHBIX H3MCHEHHH B ONTHYECKHX XapaKTepHCTHKax JIHCTY 
€B pacTeHHi, NpOHspacTaloWHX B PasHbIX JKOJIOPHYeECKUX YCJIOBUAX, B Tocwe 
Hee BpeMA cooOulaeTcaA payoM apropos (871%), | 

YcTaHOBJIeHHe CNOCOOHOCTH JIMCTbeB BBICIUHX paCcTeHHli Mo-pasHoMy pai 
CeHBaTb, MpOlycKaTb H MOrOuWlaTb JYYHCTYIO SHEPrulO COJHIa B 3aBHCHMOC} 
OT BHCHIHHX YCJIOBMM Cpeqbl OONTAHHA HMCET 3HAYEHHE HE TOJIbKO JIA pellieny 
Bompoca 06 OONTaeMOCTH ApyruXx NaHeT. OTOT BoMpoc uMeeT GobIIOe 3HadeH 
Axi OOULeH MpoOsembl OOMeHa SHEP PaCTHTeIbHbIX 1eHosoB. Kpome TOF 
H€ HCKJIOUeHO, YTO MO Mepe PaCKPbITHA CBAZCH MEXKLY TeEMH HJM HHbIMH PakT 
paMH BHEeLIHel Cpesbl W ONTHYECKMMH CBOHCTBaMH JIMCTOBOrO allMapata pacTenn 
MOryT ObITh Ha JeHbI JOCTYNHbI€ MpakTHKe 3eMJieLeUA AarPOTEXHHYECKHe Ip} 
€MbI, CTHMYJIMpylollHe Ooubillee NOrouleHHe CBeTOBOH 9Hepruu. EcTb ocHOBaHhi 
yMaTb, 4TO Oobiee MOrMOMLeHHe COJIHEYHOH SHEPIHH BEITOLHO y2Ke NOTOM 
YTO OHO OObIUHO ByleyeT 3a COOOH HeEKOTOPOe yBeMYeHHe 2HEPrHH, 3alacaem 
pacteHuem «Bipok» (14), 

Kpome Toro, Kak He€OJHOKPaTHO KOHCTaTHpoBaslocb B sHTepatype (18%) 
Ha CeBepe OObINHO OTMe¥aeTCA OONee BbICOKAA HHTECHCHBHOCTb MOTOCHHTES3 A pach 
HHH, YTO TaKKE CBUETEILCTBYET O Govlee BEICOKOM yTHM3AaHN syUUCTOL 3He 
THM COJIHIa. | 

Janbueliee HakomeHve PakTHYeCKOFO MaTepHasa, NO3BOUIAIOULETO BCKPBI 
3aKOHOMEPHOCTH H3MCHEHHA ONTHYECKHX CBOMCTB JIMCTbeEB pacTeHHli, o6ycuIc 
JICHHBIC BHEWIHHMH YCJIOBHAMM Cpebl, IpeCTaBAeTCA aKTyasIbHO 3aqaye 
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B mocseqHve robl HaMH ObIIH OpraHH30BaHbl H OCYLLeCTBAeHBI HCceLOBa- 
if ONTHYCCKUX CBOHCTB psa NpescTaBuTeel ecTecTBeHHO Mpouspacraioltelt 
ACTHTEJIBHOCTH, HHTPOAYUMPOBaHHOH, a TaK2Ke KYyJIbTYPHbIX pacTeHHi B M0- 
‘Bax MO JBYM MePHAHOHAJIbHBIM paspe3aM Ha TePpHTOPHU Hallie crTpauHul: 

1957 r.— «Boctounbi paspes» — 6yxta Tuxeu, SAxyrtck, Baaropeulenck; 
1958 r.— «sananubiit paspes» — XuOuntt, Mocxsa, ]Oxubili Geper Kppima *. 
Ws c6umpnoro uncna uccneqoBaHHbIX B Karol TOUKe BHOB yyas0cb 
MOOpaTh OKONO JecATKa TAKUX, JA KOTOPEIX ObIIH MOMYYeHBI CNeKTpasbuble 
PpaKTepuCTHKH NO Tpem TOUKaM. Cpequ TaKHX «CKBO3HBbIX» BYOB H3 AuKOpa- 
yIHX pacTeHHH OKasayacb 10 «3alaqHoMy» MepuHyMaHy — wuta (Tilia cordata 
ill), eutuHa (Corylus avellana L.), 6epesa GopogaByatas (Betula verrucosa 

th.) cocua o6pikHopennda (Pinus silvestris L.) u mp.; m0 «BoctouHomy» — 

BOSHBIX BHJOB HE yjlalOcb HaliTH. ConocTaByeHve CLeaHO JIA UBbI KO3belt 
alix caprea L.) B AxytcKe u Baaropemencke u upp cu30h (Salix glauca L.) 
; THKCH. 

Cpequ KyJIbTYPHBIX PpacTeHHH «CKBO3HbIMH» OKa3aJINCb KapToeb, Kallycra; 
mvc uM Up. 
| Upu onyuenun OMTHYeECKHX XapaKTePHCTHK JIHCTbEB MbI, KaK HU Mpexye 
', **, *°) TlOIb3OBaJIMCb METOJOM OTHOCHTEIbHOH cleKTpooTomerpHu u MpH- 
HAM TomeBoh ciektporpad c KBapweBoH mpusmoli (?,*,°). 

Ha puc. | npuBegenbi HavOosee THNMYHEIe CeKTPaJIbHble KPUBble OTPaxkeHus 
MponyckaHHA JIA JMCTbeB HBbI COOHX BHAOB NO «BOCTOUHOMY» MepHAHaHy 
AA JIeULMHbI HW JMNbI NO «3alaqHOMy». 

Bo scex cayyaix oTpaxkenve HM MponyckaHHe JIyYHCTOH S9HEPrHu JMCTbAMH 
CJl€OBaHHbIX PaCTeHHH B BHJHMOM YaCTH CMeKTpa MaJIO pasJIMUaeTCA B 3aBH- 
MOCTH OT MecTa IpouspactaHua. KpuBaa oTpaxkeHua eT MOUTH Napaesb- 
» OCH aOClicc HW MMEET JIMIWb HEZ3HAUUTEIbHOe NOLHATHE B MHTEPBawle BOJIH OT 

0 no 600 Mu. CymlecTBeHHBIMH pa3JIMUHA B ONTHYECKHX CBOHCTBaX JIMCTbEB 
HOBATCA B HahOosee JJIMHHOBOJIHOBOM YacTH HayHHaA NpHMepHO oT 680 mp 
bie. B STOH UacTH CNeKTPa OTYETJIMBO IPOABJIACTCA CBA3b ONMTHYECKHX Xa- 
KTepHCTHK C reorpactbvyeckHM MeCTOM NpoH3spacTaHHA MCCeLOBaHHOrO Bua. 
HOONbIUAaA BeMYHHA OTPaxKeHHA BO BCeX CJIyYaAX OTMeYeHa JIA CaMbIX 
HbIX TOUeK. CpemHee MOOKeHHE 3aHAAa KPHBaA, MOMyYeHHAA JIA MECT, 
NOJIOMKCHHHIX B CpeqHeH yacTH HalUHX MEPHAHOHAJbHEIX paspe3s0B. Camaa 
aA BeEJIMYMHA OTPaxKeHHA JIYUYHCTOH SHEPrHH KOHCTATHpOBaHa B STO 4acTH 
KTpa JJId JIMCTbeEB pacTeHHH U3 KpaHHe CeBePHbIX TOK. 

AvasloruuHad KapTHHa HaOsOaeTcA H JIA KPHBbIX MpOMyWeHHOK payqua- 
uv. B 3Tom cayyae HaNOoubliee MOBbIWeHHE KPHBOM B JIMHHOBOJHOBOK ee 
TH XapakTepHo guia FOxHoro Oepera Kppima 4 Byaropeliencka, T. e. QA 
Golee 1OKHHIX TOYeK. CpemHee NoOMOKeHHe 3aHAIAa KPHBaA pacTeHH MoOL- 
KOBbA, HW HavMeHblllee MponyckaHve (UKCHPyeTcA y JIMCTbeB H3 CaMOH ce- 
HOM TOUKH — XuOHH. 

Uckmouenve cocTaBusid KpHBble MpoONnycKaHuA JIA JIMCTbeB UBbI KOsbeli 
Buaropemencka u WkyTCKa, KOTOpPble NOYTH CJIWJIMCb Ha BCeM MpoTsxKe- 
. TloceqHee MOxKeT ObITb OCODACHEHO CPaBHHTEVIbHO MaJIbIMH pa3JIMUHAMH 
NOFOLHbIX YCJIOBHAX HIOMA (BPeMA MpOusBOACTBa MCcweOBaHuH) Me*KLy 
MH JByMA TOUKamH. Masibie pasMepbl JIMCTbeB y STOTO Bula B THKCH He M103B0- 
W MOMYYNTh CNEKTPaIbHOH KPHBOM MpOMycKkaHHA AA WaHHOrO Bua B STOU 
Ke, a 
Ilpupeyennple cleKTpaJIbHble KpHBble OTPaKeHHA HM NpONyckaHHA JIyYHCTOK 
PIU JIMCTbAMM HCCeLOBaHHbIX BHIOB B pasJIMYHBIX MO KJIMMaTHYeCKHM YCJIO- 
M reorpatbwyecKHX MYHKTaX Hallleli CTPaHbl CBHETEbCTBYIOT O HEOMMHAKO- 
TH UX ONTHYeECKHX CBOHcTB. C BO3pacTaHHeM CYPOBOCTH KJIMMaTa KOJIHYCCTBO 


* Tlombsyacb cuy4aem, aBTOpbl IpHHOCAT OaroapHOCTb KOJWIEKTHBAM Tlomap Ho-adIbninite 
© 6otannueckoro cana Konpcxoro dusuana AH CCCP, IMoaspxot onpitnoli cranyun Bee- 
3HOFO MHCTUTYTa pactenueBogcTBa H HuxutcKoro OoTannueckoro Cada 3a MpesOcTaBseHHe pa- 
@bHOFO MaTepHasia HM BCAUeCKOe CopelicTBHe MPH MpoBesenHH HaCTOALLeH pa6orpl. 
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0. 40 SOO 600 700 CQO mp 


30O~SC«400Ss—=“‘«sSStC“‘i«éiSC«a SSC 


Puc. 1. CnextTpasibuble KpHBble OTpaxkeHUA (a) M NpomycKanua (6) yuucTOI SHEPrHl JIMCTh 

pana pactenua. A: Salix caprea L. B Baaropemencxe 6 VII (/), AkyrcKe 22 VII (2) nS 

glauca L. p Tuxcu 10 VIII 1957 r. (3); B: Corylus avellana L. 8s Kppimy 20 VIII (2), nog 

ckBoit 12 VII (2) u B XuOunax 30 VII 1958 r. (3); B: Tilia cordata Mill. J—3 — to me, 
nian 6 
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paxkKaemol M MpolycKaemMoli MCTOM sIyUNCTOH SHeprHH yMeHbUaeTcH. B 3TOM 
yiae Hev30@KHO YBeHUMBaeTCA DONA JIYYMCTOH SHEprHH, NOroulaeman 3ese- 
IM pactenHem. tak, Noyyennbie HaMH MaTepHaJIbI elle pas CBHCTEbCTBYIOT 
BOspacTaHHH JOH NOrsoulaemol syuncTOH SHEprHH NO Mepe Npo_BHxKeHHA 
acTeHHH B palOHbI C Oosee CYPOBbIM KJINMATOM. 


Jla6opatopua smecopezeHna Hocrynuso 
Axkajlemiu HayK CCCP 29 VIII 1959 


CekTop acTpo6oTaHHkH 
Axkallemuu HaykK Ka3sCCP 


UMTMPOBAHHASA JIMTEPATYPA 


1T. A. Tuxos, Tp. Cexropa acrpo6ctanukn, 2, Anma-Ata, 1953. 2 7. A. Tuxos, 
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Jloxaagn Axkafemun nayx CCCP 
1960. Tom 130, Ne 3 


PH3HOJOLHA PACTEHHI 


r. H. EPEMEEB 


POCT MOPJIOWJAFOWMX KOPHEM JPEBECHbIX MJIOXOBbIX 
PACTEHHM B 3ABHCMMOCTH OT NOUBEHHbIX YCJIOBUM 


(ITpedcmaenexno akademuxom A. JI. Kypcanoseim 10 IX 1959) 


Salpocbl MpOvsBOACTBa MW Hay4HbIX HCCeOBaHHH uacTO TpeOyloT AHarHe 
CTHKH U3HOOrMYeCKOrO COCTOAHHA pacTeHul B CBA3H C H3Me€HeHHeM ToyBer 
HbIX yCOBHH. M3mMeHeHuA MOUBeHHbIX YCJIOBHM, BbIsBAaHHbIC AarPOTEXHHYECKHM 
BO3JCHCTBHAMH HW MIpHpOAHbIMM tbaKTOPaMH, B MepBylO OYepeb OTpaxkaiorca H 
KOPHeBOH CHCTeMe, a 3aTeM Ha BCeM pacTeHHH. Odulee 3HayYeHHe KOPHeH B KUE 


Puc. 1 Puc. 2 


HH pacTreHut xopowlo ussectuo (},?). Msmenenus BAaKHOCTH MOYBHI B MOLOBEI} 
CaaX B CBOHX KpaHHUX BbIpayxKeHHAX YaCTO BbISbIBAIOT CHUDKeHHE KOJIMUeCTB | 
M KavecTBa ypoxKad MIOJOB, HeElOpasBUTOCTb HM NpexKLeBpeMeHHoe Onayenue MCI 
OB, wucTbes (?-*), a unorma u MIpe@KTeEBPeMeHHYy!O rHOesb (BbIMaq) pacreHu} 
(°,°). UceneqoBaHuaMu KOpHeBEIX CHCTeM TVIOQOBEIX H ILMTPYCOBbIX pacTeHH | 
BbIABJICHA TIYOHHA, TOPHSOHTAJIbHOe paclipoctpanenue KOpHeli B 3aBUCHMOCT 
OT BUJla pacTeHHH, MOUBeCHHbIX HM TPYHTOBbIX yCOBMli H CHCTeMBI colepKaHH s 
MOuBbI B cay (°~°), TakxKe BbIABJIeHI NepHOsbI HanOosee MHTeHCUBHOrO pocr} 
MOPMOUAaOulNX KOPHel y MOZOBbIX pacreHult (°,9-") Hamm npexune HCC; 
qopanus (*,?,1%) noKasauM, YTO H3M€HeHHA BAAKHOCTH MOUBLI Kak B CTOPOH® 
H30bITKa BOI (YTO CHHKAET adp allio MOUBLI), Tak H HEOCTaTKa ee B OURe B nep) 
By!O OWepeNb OTParKaloTcA Ha AKTHBHBIX, OeNbIX MOTMOUaloulMX KopelKax| 
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;AOOHU, TpyWIH, MHHaJia, Nepcuka, aOpuKoca OCHOBHOe KOmMYeCTBO NOrv0- 
MMajoulHX KOPelUKOB HPH OMNTHMAJIbHOM BJIa2%KHOCTH NOYBbI HW [pyrux COOTBeT- 
CTBYIOWMX YyCJOBHAX — Oeloro Bera H HMeIOT AMHy 4—8—12 mm. IIpu 
HavHHalolleMCH HeQOCTaTKe Bularv B MouBe (12—15% Ha cyxoli Bec) 9TH KOpelll- 
KM OCTAHaBJIMBaloTCA B POCTe H NPHHHMAIOT MIpeXTEBPeEMeCHHO KpacHylO OKpac- 
Ky. Ilpu nacrynupuiem us6biTKke NouBenHoH Baarn (90 — 100% or nowHott 
BAaKHOCTH) MOPMOMaroulWe KOPeIKH TVOMOBbIX H IHTPyCOBBIX pacTeHHit 6y- 
peroT HW MorMOaioT OT HeqOcTaTKa a9pal\HH NOYBEI. TakHM 06pa30M, Kak IIpHi H36bIT- 
Ke, TaK HW IPH HefOCTAaTKe Bar B NMOUBe OOpacTalollMe KOPHH OKaHUMBAIOTCA 
cTapbIMH KOpelllKaMM, Ha HUX HeT HOBBIX OeMbIX MOFMOMLAIOMMX KOpelKOB, YTO 
pesKO CHHKaeT NOLOWeEHHe BOLI H MMHepaJIbHBIX COeH M3 NOUBbI MW HapylilaerT 
BOIHBI Oalanc B mucrbax (°,*,*). Ha puc. | noKasanbi OOpacratoulue KOpeliku 
aumMoHa Hosorpysuuckoro mpu 3a6omayuBannu noun. Ha o6pacratonux Ko- 
pelikaxX HeT OeJIbIX Norsoulaioujux KopemKoB. Ha puc. 2 moKasanbl OOpactaio- 
MMe KOPelUKH TOO %Ke pacTeHHA MPH ONTHMAIbHOH BaxKHOCTH TOUBHI (65% 
OT MOJIHOH BJIarOeMKOCTH); Ha OOpacTarolluxX KOPHAX MHOFO OevIbIX NOPMOWLaIOULAX 
KOPelUKOB. 


Ta6auna 1 


) 
‘Kommuectso norgowjaoulux KopemKoB y sOOnH, rpyuImM uw aOpuKoca Ha pa3HBIX MOUBax 
'B 3a4BHCHMOCTH OT e€€ BJaKHOCTH H ypOKaA MOMOB Ha pacTeHHAXx (cpefHue aHHble 3a 


3 roa) 
: Uucno Normouaioujux KOpell- Fs) fe} Xs 
KOB Ha 0,2 M® MOUBBI 5 BSS o 
; | Ha pasHow ray6uHe S 5 5 
ea ace eee peal 
Jlata psaTua _ | 9—20 cm 120 — 40 cm Bcero Shee & gi z 
! Pactenue aa | opengl |stats Mer RN | ae, sl ee = 
mpoopl er ey x|s ales Real Sa S 
ge @ | a | & a(Smolae 3) 
S Fa eS ies % ig = S 
Blmelhe | eaxcleRe Nr a bS cil e8 Uke sme 
fea) 3) a Ns) Sy || @ & Sh S) iS 8 rIOBOlS a (= 
SH6n0Ha, peHerT WammaH- 10—30 V I 26 48 43 28 39 76 39 48 | 6—7 
‘cKni, 30 — 35 meT Ha NOABOe 40—30 VI ve 18 32 44 716 59 | 108 20 
\AecHokh A60HH 10—30 VII I 42 28 36 74 48 | 102 12 
10—30 IX Li 142 | 198 | 186 | 280 | 278 | 478 241 
| Cpemnee ....| 50| 76 | 57 | 145 | 106 | 194 | 23 
| 40—30 V IT | 282 | 506 | 130 | 210 | 442 | 716 | 28 | 52] 5—6 
10—30 VI Hed 180 | 260 | 260 | 584 | 448 | 844 22 
10—30 VII IGE 86 | 172 | 190 | 280 | 276 | 452 15 
10—30 IX IIT 324 | 640 | 382 | 592 | 706 [1232 24 
Cpeynee ... .| 248 | 395 | 243 | 417 | 461 | 841 22 
Tpyma, qekaHka SHMHAS,| 4039 V ft| “ef | 98 | 26 | 526197 | 150 1 og ew “sy 1 ot=6 
20 — 25 aeT, Ha MomBoe MecHOok) 4930 VI 11 | 40°] 86] 74 | 96 | 444 | 182 | 22 
My mre 10—30 VII Ips 18 24 32 46 50 70 16 
10—30 1X MBE 96 | 160 86 | 186 | 182 | 296 24 
Gpemneey ss. ee) De) | s025) 87 ercom etiam ee23 
A6puKkoc, KpacHomlekHit, V—1 cpegu. i 42, 54 47 68 OOM edi 24 49 | 6—7 
15 — 25 mer Ha loyBoe abpu- 5—15 IV IDE 182 | 322 82 | 140 | 264 | 462 30 56 | 6—7 
xoca 5—15 V Il 198 | 344 | 148 | 282 | 346 | 626 22, 
5—15 VII II 64 CPI SEIPs ee | ales |) ee 15 
5—15 IX Il 232 | 422 | 341 | 582 | 593 |1004 24 
Cpegnee ... . | 182 | 295 | 163 | 296 | 344 | 594 | 23 


IIpuMeuauue. J —noupbl Oypo3emMa, TAXKEJIOCYTIMHUCTHIe, CeCCTPyKTYpHble, cula- 
6oBozompoHuuaemple; J] — nouBnl OyposeMa, JIerKOCYTJIMHUCTHIe. 


Jina .MarHoOcTuKH COCTOAHHA MJIOMOBbIX paCTeHHH VW MOUBECHHBIX YCJIOBHH Ha- 
mu (4,!2,1%) 6b1 MpeqoxKeH MeTON B3ATHA MpoO OOpacratoulUx KopHe (KOpHe- 
BbIX MOUeK), KOTOPHI OCHOBaH Ha OOJIbINOM YyBCTBUTeIbHOCTH NOT OWLa‘oulux 
KOPelIKOB K H3MC€HCHHAM MOUBeHHBIX yCJIOBHH (oer): Meroyuka jMarHo- 
CTHKM COCTOAHHA pacTeHuit M NOYBeHHBIX yCJIOBHH Hamu paspaOaTbIBaacb 
B 1933—1936 rr. (?,4,!2) u B Mocuelyioulve Tob! MpH BbIACHeHHM PusHOsOrHye- 
CKHX IPHUHH MaCCOBOrO JIeTHETO ONaeHHA JHCTbEB B MOMOBbIX cayax Kpbima 
(2,5,22), 
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B reyvenne BereTalHOHHOrO Mepvoa Ha YYaCTKAaX OAHOTHIHBIX MJIOMOBbIX Ha 
caxkleHHH, HO HMeIOWHX pagJMdHOe MusHOMOrHYeCKOe COCTOAHHE JIMCTbEB: 
yepes 10—20 queli 6pamuch npoObl oOpacTatolulHnx KOpHei, Ha KOTOPbIX yUHTbr 
BaJlOCb KOJIHYeCTBO MOrOWalOULHX KOPeWIKOB. OLHOBPeMeHHO B KaxKJIbIH CPOk 
B3ATHA IPO KOpHe OMpelemA ach BMaKHOCT NOUBbI, LE*PUIHT BOLHI B IHCTbAX, 
coctoaHue wucrbes. IIpobunie niomanku, pasmepom 0,25—1| m*, qua BaATHsA pot 
oOpacTalollvX KopHeli OONHO HaMeyaJIHCh NOX MpoeKI\HAMM NepudepHu KpOH. 
TlouBa Ha TIpOOHbIX MvioWlayKaxX CHHMaJaCcb 10 TOPH3OHTaM 10 ua 20 cM, cuIOA: 
MH, HawHHad C MOBepXHOCTH JO TvlyOHHbI MaccoBOro 3aJleraHuA OOpacTaioulAy 
KopHen (40—60 cm). 3 BrlHyTOH NOUBbI pH MpOMBIBKe ee Ha MEJIKUX CH1 aX Bbhy 
Oupauch Bce OOpacTalollHe KOPeWIKH, Ha KOTOPbIX NOACUMTHIBAIOCh KOMAYECTBG 
6ebIX MOroualoutHX KOpelKOB. Kpome mopdosiornyeckux NokasaTeel (pas- 
Mep, ILBeT) Mormomaioulve KOPeLIKH HaMH yCTaHaBJIMBaJINch NorpyxXenHem Mpoe 
KOpHel Ha 2 4aca B CJaOble PacTBOPbl HeHTpasIbHOrO KpacHOrO HIM 303HHAa. 
Ilpu 9ToM Bce TKaHH MOPOulaolWlHX KOPellIKOB HHTe€HCHBHO OKPpalllHBaJIMCb. 
Y Henorsoularollux (MpOBOAAWHX) KOPelwKOB BHYTPeHHHe TKaHH He OKpaulnBa 
JIHCb. | 

KoumuecTBo MorsoularoluX KOpelIKOB MbI OTHOCHJIN K eMHHILe OObeMa MOUBHI, 
B KOTOPOM ObisIa B3ATa Mpo6a KopHelt (*) (Tabu. 1). B Tex cnygaax, Kora Mpoosi 
oOpacTarouluX KOPeUIKOB Opasiucb y pacTeHHH, pacTyWHX B BereTalMOHHBIX CO- 
cyqaxX WJM TOplikaX, KOJIMGeCTBO TOTVIOMaIOWMX KOPelIKOB MbI OTHOCHJIM HH 
K BeCY B3ATOM MpOObI KOpelllKOB, HH K OObemy poop (**). I]pH oTmpIBKe KOp-~ 


Taouun ae 


O6ulad MpOTAREHHOCTh H MPOTAKEHHOCTh KOPHeH OTebHDIX NOPATKOB BeTBIeHHH 2-vJeT- 
HHX (18-MecauHBIX) CexHMeB WHTpyCOBLIX Ha Pa3HbIX NMOUBAaX 


B ToM 4uCIe MPOTA*XeHHOCTh KOpHeH OTREMb- 


06 HBIX MOpARKOB, % K OOmlei MpoTAxKeHHO- O6ujaa mpora- 3 
Buz naa Cee cTH Kopueii pacTeHHua Pea TUTOR 
Pactenue "GHEE ae ae, 1V nopa- meHHtO K Top- | 
fs p 1 Ul IIl WOK (no- HO-JIYrOBoli 
crexua BCM| I nopsagoK/II nopaxOK] pops zoK TuIOUl. houpe 
KOPHH) 
Burapaaua I 2610 a 54 18 4 100 
Jilj 2120 28 3 15 4 82 
JOE 1574 . 32 50 15 3 55 
CpeyuHee 2400 29 Hiss) 16 Seal 
JIumou i 2513 28 49 19 4 100 
Lid, 2156 30 46 19 5) 86 
LIT 1542 32 46 19 4 61 
Cpequee 2070 30 47 419 4,3 
Anenbcuu Mf 1777 34 54 9 3 100 
I/ 1549 30 55 42 3 87 
Til 953 35 53 10 2 62 ( 
( 
Cpequee 1246 33 54 10,3 DT] 
Hatcy-Muxkau I 1732 34 54 =) 3 100 
tide 4440 30 55 12 3} 87 
JOG! 935 35 53 10 2 62 
Cpeyuee 41369 33 54 10,3 2 
Tpudomnata vi 1239 40 47 10 3 100 
IT 1052 39 54 8 2 $5 
ie 836 39 54 8 Z 68 
Cpeyuee 1042 39,3 49,7 9 a,t 
Llurpye wuoc Hi 898 46 46 5 3 
11 867 47 45 5 3 oe 
Ill 755 45 47 5 3 85 
Cpequee 840 46 46 5 3 


: IIpumMeuaunue. /—noupa ropHo-nyropan; J/—6ypaa aecnaa; [/J— KapOoHaTHBIii 
yposem. 
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eH HeOOJIbLINX PacTeHHH KOMMYECTBO MOrvIOMLaWMMX KOPeWIKOB MbI OTHOCHIH 
JIM K OObemy Kopueii (**), nH K OOtLel WIMHE KOpHel (Tabu. 2). [ipeqnox*enueiit 
‘aMM MeTOM [MarHOCTHKH UsNOMOrHYeCKOTO CCCTOAHMA MJIOMOBbIX pacTeHuii 
| MOUBCHHBIX YCJIOBHM MO NOIOULaIOULHM KOpelikaM B PasJIMUHbIX MOLNPUKA- 
HAX Halllel IPHMeHeHHe B padoTax Jpyrux ucculeqoBateviett (°,1), 

IIpupegennpie B Ta6. | JaHHbIe NOKasbIBalOT, YTO KOMHYECTBO NOrsoLLaloulux 
OpelKOB y AOJOHM Ha yuacTKe C H3ObITOUHOM BulaxkHOCTbIO NOYBbI (39% Ha 
yxXOH Bec) B Mae OblI0 B 10—11 pas MeHbule, 4em B TO 2Ke BpeMs Ha yuacTKaXx 
| BIA KHOCTbIO MOuBbI (26—28% Ha cyxo Bec), ONH3KOl K ONTHManbHOL. Ha 
ceX YUACTKAaX Pe3KO ObIJIO CHH2KEHO COPasz0RaHHe MOFJOULaIOULMX KOpelKOB 
s HIOIe, KOra BJla*KHOCTb MOYBbI OblJIa HeMocTaTouHad (12—15%). Ilo qanHpmm 
(PyTUX uccweqoBatenefi (°,°,11), B HiOde Mpovcxo_NT 3saTyxaHHe OOpas0BaHus 
lOrOWMLAaIOWIHX KOPelIKOB (JIeTHHH MHHHMYM pOcTa KOPHel), He3aBHCHMO OT 
JaxKHOCTH TMOUBBI. 

Jlanubie Ta61. | NOKasbIBalOT TakK2%Ke, UTO MHTCHCHBHOCTb OOpa30BaHHsl HOBBIX 
OrOWLalOWHX KOPeWIKOB y AGJIOHH, rpylWwM U aOpHKOca Ip OMMHAKOBbIX MoU- 
@HHBIX YCJIOBUAX B | ,5-—2 pasa Hue y MEPpeBbeEB C OOUJIbHBIM ypoxaem M0 cpaB- 
[CHHI0 C OHOTHNHDIMH JePeBbsMH, HO He HMEIOMLMMH YpoOrxKasA MIOLOB B TON Ha- 
NONCHHH 3a KOPHAMH. 

Jlannbie Ta6. 2 MOKa3sbIBalOT, YTO POCT KOPHeli y 6 BUOB CeAHMLEB ILMTPyco- 
bIX B BereTallMOHHbIX COCcyax MO OOuULeH MOMLHOCTH HU COME NpOTA*KeHHOCTH 
ia PasHbIX NOUBAaX pe3sKO KkoueOasica (OT 54 no 100%). B To xe Bpemsa OTHOLeHHE 
JIMHbI OTICJIbHBIX NMOPALKOB K COULeH IMHe MMe HEOOIbWINe KOMEOaHHA (O— 
'%). Ecav 9Ta 3aKOHOMEPHOCTh NOATBEPAHTCA Ha GOouee BSPOCIbIX PpacTeHHAX, 
0 9TO HaMHOrO OGvleruHT HCCeMOBaHNA KOpHelt Mpomepamu. Vsmepus AMHy 
OpHe OWHOTO KaKOro-HOO NOpAKa, MOMKHO BHIYMCJUTb JWIMHY BCeX KOpHeli 
acreHui. Hanpumep, y ceaHlieB WHMOHAa H Ourapaquu KOopHu | nopsyKa co- 
TaBaaioT 29—30% oduleH IMHbI BCeX KopHeli, KopHu II] nopsagKa 47—51%, 
opuu III nopayka 16—19%, a kopHu IV nopayzka (morsomatiomue) Bcero 4% 
Ouyen TIMI. 


TocyyapcTeeHHblit Tocrynusio 
Hukutckuit 6oTaHHyecKHH caq 7 VIT 1959 
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Jloxnann AkayleMuuM Hayk ccGP 
1960. Tom 130, N 3 


PH3HOJIOTHA PACTEHH 


r. B. EPMHMJIOB u J. A. WIAPAEB 


MPOMYKTUBHOCTb PABOTbI JIACTbEB H POCT PACTEHMM 
KYKYPY3bI 


(ITpedcmaereno axademukom A. JI. Kypcaxoeom 12 VIII 1959) 


B mpouecce u3y4eHuA ONONOrHM pacTeHHli KyKypy3bI Ha Cpequem Ypaj| 
ObIIM COOpaHbl MaTepHaJbl, MOSBOJIMBUIHE BbIACHHTb 3aBHCHMOCTb Me*KAy 4H 
TOH MPOLYKTHBHOCTbIO paOOTb! JIHMCTbeB, HEKOTOPbIMH YCJIOBMAMH MpOu3pacty 
HHA WM HaKOMJIeHHeM CyXxoro BelllecTBa B BeFeTaTHBHbIX WacTAX pacTeHHi| 
Tipupemenubie HWKe POPMYIbI Obl MPHMeHeHbI pH pacueTax TOJbKO Mul) 
copta CrepyimHr, HO 10 ONMCaHHOMy MpHHMNy WM MeTOLy MOryT ObITb uccmeK 
BaHbl NMpO¥“He COpTa KYKYyPY3bl, a Tak2xKe [pyre CebCKOXO3AMCTBEHHBIC K YJ 
Typbl. JIa pacueToB WCNOMb30BaHbI MaTepHaJIbl, MOJYYeHHbIe MPH anaes 
B TeUeHHe ABYX JIeT pOCTa pacTeHHii KYKYPY3bI, BbIPallleHHbIX B MOJIEBbIX YCOBUA 
B KBaJ[paTHO-rHe3QOBOM moceBe pH AByX paCTeHHAX B Hesse Ha toue xopi 
me arpotexHuku. Meroluka ompeseyieHHA HapacTaHHA Beca pacTeHHli HW Mpi) 
YKTUBHOCTH paOoTH JIMCTbeB omHCcaHa paHbue (1,). 

I]poyKTHBHOCTb paOoTbI JIMCTbeB H KOJIMYECTBO HaKallJIMBaeMbIX OpraHl} 
YeECKHX BeUCCTB OMpesesA}OTCA MHOPHMH (bakTOpaMH, HO B ycsoBHAx Cpe;) 
Hero Ypaula OHH B OCHOBHOM 3aBHCAT OT KOMMYeCTBa Tela, KOTOpPOe MOTY| 
HCHOIb30BaTb pacTeHua. JlelicrBHe OCTaJIbHbIX (aKTOPOB B 3HaA4HTEbHOK Mef| 
ompeqeseTcH ypOBHeM TemmepaTypbl (mpH ycCJIOBHU, 4TO pacTeHHa oGecm' 
YeHbI IIOJIHOCTbIO BCeEM HEOOXOJMMBIM Wid mpou3spactanua). Ilostomy B OCHOE} 
pac4eTOB MOsIO%KeHa 3aBHCHMOCTb UYMCTOH MpOMyKTHBHOCTH pa6orTh sMHCTbE 
KYKYPY3bl OT TemnmepaTypbI Bosqyxa (1,”). Ita 3aBHCHMOCTb TpadHyeckH H30H 
paxkeHa Ha puc. | HW BbIpa%kaeTcd SMNMpHyecKOH cbopmyvIou | 

| 
| 


[LGV =0. Orr 0a. ( 


rye [7 — mpofykTHBHOCTb paOoTE! JIMCTbeB B TpaMMaX Cyxoro BelecTBa FI 


1 mM? B cyTKH, ¢ — cpefqHecyTouHad Temnmepatypa. CpefquecyTounaa Temmep\| 


Typa B3iTa KaK HaHOo/ee pacnpocrpaHeHHbIM B MpakTHKe arpomeTeoposor) 
YeCKHH MOKa3aTeIb, XapaKTePH3yIOWMH TenJIOBOM pexHM BereTall\HOHHO! 
mepHofla WIM palioua. 3aBHCHMOCTb HMeeT BU MpAMOM JIMHHH. | 

KouMuecTBo cyxoro BellectBa (AP), Hakom/eHHOrO pacTeHHem 3a Bpey| 
AT, MponopiwoHatbHO MMOWaH aCCHMMAMPYIOWIMX JIMCTbeB MU 4uCTO Mp! 


YKTHBHOCTH HX paOorTHI 
AP = SAT. (| 

re AP — Bec cyxoro BelllecTBa, HaKOMJI€HHOrO pacTeHvem, B rpammax; S -| 
rIOUab JIMCTbEB B KB. MeTpax H AT — npoxomKuTenbHocTb paOoTsl MCTbe! 
Orciofa cyxoH Bec pacTeHuad MOXKeT ObITb BbIPaxKeH ypaBHeHHeM | 

of i 

P(T) = P(T,) + \M(T) (rar. ( 


T, 


B mpomecce pocta vaCcTeHHA MJIOWatb aCCHMUJIMPYyIOWUX JIMCTbeB Hemp! 
PbIBHO H3MeHAeTCA. ITO H3MCHEHHE MOXKET OBITS PaCC4UHTaHO C H3BeCTHbIM mpH| 
JIMoKeHHem, CJM H3BeCTHO, KaKaA YaCTb BelleCTB, OOpa30BaHHbix pacTeHHe| 
3a YUMTHIBACMbIM MePHON, UCNOIb3yeTCA Ha POCT JIMCTbEB. OKcnepuMentasb)) 
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yCTaHOB.IeHO, 4TO y KYKYPy3bl OHA H3MeHAeTCA C BO3PaCTOM pacTeHHs. Ora 
3aBHCHMOCTb Aid Bo3pacta or 30 Zo 90 AHeli moKasaHa rpacwyuecku Ha puc. 2 
HM MOXKeT ObITb BbIPaKeda SMNMpPHYecKOH copmysoli 


| a(T) = 0,908 — 0,0084 T, (4) 


|@ — 4acTb BCero KOMMYECTBA BEUIECTB, HAKOMMCHHBIX B BereTaTHBHbIX YaCcTAX, 
oTopad HampaBAeTCH Ha pocT AMcTbeB; T — BospacT pacTeHusa B cyTKaXx. 
C BospacromM pacTeHua Meuser- 
CA TakoKe CTPyKTypa JIHCTbeB UH &/M*-CyiM : 
pequuit cyxol Bec 1 Mm? smcta. Sta |? 
aBHCHMOCTb mOKa3aHa Ha puc. 2, 
Wid Bospacra or 30 fo 90 cyToK 8 
bIpakaeTcCaA IMMMpPHueCKOH (op- 
yOu ed 


b(T) =27,45+0,14T, (5) %, 


me 6 — cyxol Bec B rpammax | Mm? 
ucta, J — Bo3pacT pacTeHua B 2 
cyTKax. Takum o6pa30m, mpH- 
poct TJIOUaAW JIMCTbeB PpdaCTeCHHA o 0 15 wT 
KYKYPY3bl 3aBHCHT OT KOsMUeCTBAa t—> 

BELECTB, HAKOIJICHHbIX PaCTCHHeM, Pyc. 1. 3asucuMocTs mpoxyKTHBHOCTH paborEt 
c. €. OT MpOXYKTHBHOCTH pa6ornr JIMCTbeB KyKypy3bl copta CrepJIMHr OT cpeqHe- 
JIMCTbeEB,— OT TOrO, Kaka UacTb CyTOUHOH TeMMepaTypbl 

aK ONJICHHBIX BeUeCTB HCIOJIBSYeT- 

<i Ha POCT JIMCTbeB, HM OT Cyxoro BeCca 1 m? mucTa. Ita 3aBHCHMOCTb MOXKET 
bITb BbIPaxKeHa ypaBHeHHeM 


& (S(T)O(T)| = S(T) a(T) H (1). 2) 


[Inomaqb JMcTbeB Ha sHOOOM feHb BereTallMH MOKHO paCC4uMTAaTb, HHTer- 
MMpya 3TO ypasBHenue. B pesybTaTe MoyyaeMm OOULy!O 3aBHCHMOCTb Moulayu 
MMCTbeB PaCTCHHA KYKYyPy3bl OT efO BO3pacTa VW CpeHECYTOUHBIX TeMMepaTyp 
O3qyxXa 3a MpefllecTBYIOIMH MepHod MpH yCNOBHH, 4YTO YOBJeTBOPeHbI BCe 
OTpeOHOCTH pacTeHuA B NMUe, BOse HT. J. 


Is 
S (To) (To T) I(T 
Sn = Set To) exp [\ ay aT]. (7) 


| 


° 

OnvcaHHble COOTHOUICHHA MeXK Ay TeMMepaTypOH, NpOLYKTHBHOCTbIO padorTHl 
HCTbeB, IIPHpOCTOM UX MMOMaaH HM BeCOM paCTeHHA MO3BOIAIOT PaCC4HTAaTb 
yxoH Bec BereTaTHBHOH yacTH pacTeHHA KYyKypy3bl Ha 000K TeHb Berera- 
Mu B 3aBMCHMOCTH OT KoOWMYeCTBa NOJyyYeHHOrO pacTeHueM Tella *. QToT 
acueT MOKeT ObITh CelaH Mo (opmMyvie 


Te Dy 
’ Abs IE) LOKGE. 
P(T)'=P (To) + S(T.) 6 (To) | PY exp| | “Par jar. (8) 
T, 0 


Jina MaccoBblX pacueTOB MO2KHO HCMO/Ib3OBATb OOHAaPy2KeHHY!I0 3aBHCH- 
OCTh M@XKLY Mowatbio muctbeB S (B KB. MeTpax) M CyxHM Becom P 
B rpaMMax) pacTeHHi KyKypy3bl 


> =e (l)). (9) 
Kosddunuext c MoxKeT ObITb BEIUHCIeH MO SMIMpHYecKOH dopmyvle 
c(T) = 0,0266 — 0,000193 T; (10) 


H 3aKOHOMepHO U3MeHAeTCA B TeyeHWe BereTalHu (pyc, 2). 


* B paccmaTpuBaembili repo, %u3HH pacTeHuit KyKypy3bl woTepu cyxoro BellecTBa 
B BUe OTMEPUINX HMXKHUX JIMCTbeB HEBeJIMKH M MOTOMY He MPHHATHI BO BHUMAHHe, 
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Tloncrasiaa S B copmyay (2), umeem AP = I1Pc(T) AT, uT0 RaeT BO3- 
MOXKHOCTbh CileaTb pacueT cyxoro BeCa pacTeHHA KYKYPy3bl B 3aBHCHMOCTH 
OT KOsIMYeCTBa MOJIYYCHHOLO Tella M0 Soslee Mpocton copmyue 


it 


PUR) = P (To) exp | \ II (T)¢(T) aT J. (11) 


To 


CoorHourenve (9) mO3BOuIHeT 3HAYHTeEIbHO YIPOCTHTb ompeReeHHe MIO- 

Ia JIMCTbeB KYKYPY3bI, HCNOMb3YA JIA STOTO CyxXOH Bec pacTeHHA. 
IIpaktuyeckoe 3HayeHHe yKa- 
3aHHbIX 3aKOHOMepHOCTeH pocTa 
pacTeHHuH KYKYypy3bl BUHO H3 CJe-| 
TLyIOULHX TIPHMepos: 
I. @Mopmyan (8) u (11) m03- 
BONAIOT paccuvTaTb, Kako ypo-’ 
2Kali cyxoro BellecTBa B BereTaTHB-} 
HOH mMacce KYKYypy3bl MOXKeT ObpITb! 
HaKOMJI€H B 3aBHCHMOCTH OT pecypCcoBl 
Tella, CCH OOecneyeHbI BCe MoTped-| 
HOCTH pacTeHHH B (pakTOpax MpOu3pa- 
CTaHHA HW YCTPaHeHbI YCJIOBHA, TOPMO-| 
3Al,He HX HOPMaJIbHBIM poctr. Takue} 
pacueTbl mpHBeszeHpr BTa6. 1. Jra\ 
HHX  MCHOJIb30BaHbI moOfeKaHble} 
cpeHHe MHOro/eTHHe TemmepaTypbl} 
BOSAYXa, MNOWAalb MNMTaHHA KYKy-) 
, » > pysb 70 x 70 cm, m0 2 pacreuusi 
20 40 BO Biiym 8 THe3qe (40816 pacreHui ua | ra),| 
eae: nepvHog c 1/VII no 1/1X. Tlocnequue 
Puc. 2. SapucumoctTb Kos punnentow a,b uc LTpadbl TaOJIMUbI MOKa3bIBaloT «m10:) 
OT BOspacTa pacTeHuA KyKypysbl TCHILHaJIbHLIe BO3SMOXKHOCTH» oTIesb+ 
HbIX PaHOHOB B BbIpPallHBaHHH 3eNe| 

HOH MaCCbI KyKypy3bl. 

I]. MopmysbI MOSBOMAIOT PacCUHTaTb BO3MOXKHBIM XO HapacTaHuaA ypormkas 
B TeueHHe BereTalHOHHOrO MepHofla Kak MO CpeqHHM MHOFOJIeTHHM TemMepa: 
TypaM, Tak H MO KpaTKOCPO¥HbIM mporHo3am. Takwe pacueTbl MOryT HCMOWJIb: 


, 


Ta6Oauna 1 


Cpequne muorogetHue Temnepatyph (1881—1935 rr.) w BosmoxuBIH ypoxal BereTaTuBHoi| 
MacCbl KyKypy3bl Crep.imMur i 


Cpemueqekagubie Temlepatypp, °C Ypoxah, u/ra 
W10NIb aprycr Rae Dae 
Ilyuxr m0 (8) m0 (44) 
Liab. Iida 1. dato. Whebhreeneclieaeenle: nen 
Cepos 17,4 | 17,3 | 17,0 | 46,0 | 14,4 | 12,7 | 96,2] 566 |101,6] 598% 
CBepaoBcK 17,2 | 17,5 | 47,3 | 46,3 | 15,0 | 43,4 |116,6| 686 |126,5| 7am 
K aMpiiaiop 18,,40):48,4.| 48,2.) 47,4 | 46.2 144.6 10380) 0 4353 270,4| 1590¢ 


* Coqepskanne cyxoro BelllecTBa B CBIpoH macce mpuHuATo B 17%, 


SOBaTbCH MIAH BbIMHCCHUA OxMAAaeMOrO YpOKAA, KOHTPOJIA 3a XOLOM pocr 
pactenuit u Tv. m1. B ra61. 2 noKa3aH BO3MOXKHbI xon HapacraHusa yporkas Ky| 
KYPy3bl B Tpe€X MyHKTaX CpBepIOBCKOH O61. | 
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Naat el 2 


Bo3mMoxKubIM XO HapacTaHHa cCyxoro BelllecTBa B BereTaTHBHOH Macce KyKypy- 
3bl CTrepAMHT B COOTBETCTBHH C XOMOM CpeAHeEMHOrOMeTHUX TeMNepatTyp (pacuer 
mo dopmywte (8) B WeHTHepax Ha 1 ra Ha KOHel, JeKajbl) 


Mion Miomb Asryct 
IlyHKtT 
Ill I | Il | Ill I I III 
Cepos 0,8 4,0 12,8 30,2) 1 Sarna ees roo 2 
Crep20BCK ORS 4,4 1353 By, OO Sal. G) WAL G 
KambpitiJoB -0,8 eet! 19,4 en LOS OM Go. ONG O MO) 
| III. Cucrematuyeckoe conocTaBJleHHe MIOUWaH JIMCTbeB WH CYXOrO BECa 
/pacTeHuit KYKYPYy3bl B TOJIE C MOKA3SAaATeJIAMU, PaCC4YHTaHHbIMU IO (popMy Jam 


(8) usu (11) Ha ocHOBe TemnepaTyp 3a MpeAMIeCTBYIONIHH NepHOA, MO3BO/T 
CyYHTb, HaCKOJIbKO ObIWIH YJOBJIETBOPeHbl MOTPCOHOCTH pacTeHHH B ~baKkTOpax 
‘mpow3pactanua. Bowbuiat pasnuila MexkKy (dbakTHYecKHMH HM paC¥eTHbIMH 
‘BecOM paCTeHHH VW MIOWalbIO UX JIMCTbeB YKaxKeT HA HEOOXOAMMOCTS NPHHATb 
Mepbl, UTOObI OOeCMeCYHTb HOPMAJIbHbIN POCT paCTeHHH HM MOJIHOCTbIO HCIOVJIb- 
30BaTb Temio. B Ta6. 3 MpHBOAMTCA conocTaBeHHe (akTHYecKOrO XOfa Ha- 


: 7 aAom ula 3S 


Conocrapatenne (bakTMYeCKOorO HM pacueTHOTO Beca HM MOMaM JHCTbeB KYKYPy3bl copTa 
Crepsauur B 1956 r. 


Cyxol Bec I]nomayqb THCTbHEB 
Bospacr mo 1-my mo 2-My no 1-my mo 2-mMy 
Tara pactenuii, oes cnoco6y cnoco6y ate cnocooy cnoco6y 
AHeH ae % K %« | Ek % % 
Beka c UATE Ree ecko eran cla A ae 
2 V11 29 AOU} = 404 
1 49 VII 36 SL ayes oo, da | 4. 3844165255 798 852] 106,8) 852 | 106,8 
26 VII 42 TET OLD OO | Ono Mee Aan LO 1666 | 148,19 | 1752 | 425, 4 
2 VIL 49 | 414,22} 13,52) 120,5| 15,95 142.2 | 2060 | 3038/147,5| 2556 | 124,14 
) WAGE 06 26,85 | 29,24) 108,9 | 26,92 |100,3 | 4240 0908 | 139,3} 4005 94,9 
16 VIII 63 33,16} 43,34] 130,6 | 38,35 |145,6 | 4930 WBS) ||, 2) SEA 1) AIO) 0) 
| 623 VIII 70 , |50,09) 63,41] 126,6] 47,94] 95,7 | 6880 9464 | 137,5| 64178 89,8 
30 VIII ied TS ont | Ole 2A | 72588 BO, | WSO) | alesis) | VAS) 2 ee | CSS 
ol 1X 84 84,08 |105, 76} 125,8 | 85,37 |101,5 | 8400 | 12145|144,6| 8140 Jo,9) 


pacTaHHA MoWaqH JIMCTbeB HM Cyxoro Beca pacTeHHH KyKypy3bl CrepJIMHr 
B 1956 r. c pacCuHTaHHbIMH MO KOJIMYeCTBY TeMJa 3a mMepHoy. Teoperuueckui 
BeC HM MOUalb JIMCTbeB PacCuUHTaHbl AByMaA cmocoOamu: 1) nocTeqoBaTeJIbHO 
c 29 WHA %KH3HM pacTeHHl HapacTarollHm UTOrOM, 2) AIA OTAebHbIX MePpHOoB, 
IpHuem MIA pacuera B KavecTBe HadaJIbHOro Beca M NOWakM OpaiH dakTuye- 
CKHH BeC HM WMOWatb JIMCTbeB Ha HCXOJHYIO Aaty. 

M3 Ta61. 3 BugzHO, 4TO B mnepHon c 19 VII no 2 VIII Ha6moganocb pesKoe 
pacxomwleHHe MexKy dakTHYeCKHM HM PaCUeTHbIM BECOM, 4TO YKa3bIBaeT Ha TO, 
4TO WIA pOCTa KYKYPY3bI HW paOOTbI €€ JIMCTbEB HE XBaTaJIO KAKUX-TO YCJIOBHH. 
BuylHO Take, 4TO 3a/epKKa B pocTe B OHH H3 MepHOAOB BereTalun MPHBOAUT 
B JlaJibHeHWIeM K 3HAYHMTeEIbHOMY OTCTABaHHlO (PakTHYeECKOrO Pocta OT BO3MOX- 
Horo. Pa3Huma mo Becy 25,8% Hu Oo Noman mucTbeB 44,6%. 


Tlocrynuao 
2 WAMU SSD) 


HWMTHPOBAHHAA JIMTEPATYPA 


iY, Bb. EpmMuaos, @usuon. pacr., 4, 6, 542 (1957). 20 B2 E pe iH a1 B, 
Co6opu. Kyxypy3a Ha Ypane, Cpepamoscx, 1958. 
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Jloxxagn AkagemMun nayrx CCCP 
1960. Tom 130, Ni 3 


PH3HOJIOTH A PACTEHHH | 


B. E. PYAKOB 


K MIPOBJIEME MPOrHO3A TIPHPOCTA JEPEBbEB 


(I1pedcmaeaeno axademuxom B. H. Cyxaueeoim 2 X 1959) 


Pow ocaKOB B pa3sBHTHM seca JO CHX Nop usyyena HegoctaTouHO. Jlaxe 
HanOovlee NosmHoe uccseqoBaHve B. MW. Pytkopcxoro (?) He OTBeYaeT Ha MHOFHEf 
BOMPOCbI MpOOJIeMbI BIIMAHHA KJIMMaTa Ha pasBUTHe Jeca. | 

Hamu mpelipuyHata NOMbITKa MpOw3sBecTH aHaJH3 XOa TOMMYHOFO NpHpocta F 
COCeH B CONOCTAaBJICHHH C XOQOM OCaKOB. at 

Jaa STOO MbI HCMOIb3OBaIIM FONMYHBIE KOJIbIa WBYX COCeH, BbIOPaHHbIX HaMH | 
W3 OOJIbINOTO KOJIHYECTBA CIMJICHHBIX B 283-M KBapTaue CKOOeJeBCKOrO JICCHH- § 
yectBa Bysyykckoro 60pa, HaxOfAleroch B 3aCylIJIMBbIX KJIMMAaTHYCCKHX | 


Cpedn. 


va 


16802 4 6 810902 4 6 610024680024 680024680 
odor 


Puc. 1. Xoq komeOaHH MOLybHBIX KoScuuNeHTOB TouuHOrTO Mpupocta 
OCHOBHOrO (a) H KOHTpoOubHOrO (6) 9K3eMNIAPOB coceH 


yculopuax (KytOpitesckas u OpenOyprcekas c6u1.). CocHbl Obi BEIOpaHb c yye- | 
TOM TpeOOBaHHH, MpeMbABJIAeMBIX K JEPEBbAM IIPH MCCJIeEOBaHHAX Takoro posa. § 
OnM pociH Ha MpHNOLHATHIX MeCTaX, Ha NecuaHoli, xopolio ApenupoBaHHol } 
mouse. Han6oubliad BbICOTa HM TOMMMHAa STUX JepeBbeB B COUETAHHH C HaHOOub- | 
WIMM BO3paCTOM B JaHHOM HacaxkJeHHh JaBaJIH OCHOBaHHe CUNTATb, YTO OHM Me- | 
Hee JIpyruX MoLBepraducb B3aHMHOMY BJIMAHUIO (°), 
OT KaxkOro JepeBa ObIIM B3ATbI PacliMJibl Ha BbICOTe OKOJIO 0,5 M oT TOBepx- 4 
HocTH semsM. Wmupuna roqvyuHbix Kove, H3MepAach pH NOMOMLM MHKpOcKoMa 
c TouHOcThIO 0 0,025 mm. Bospacr ogHok cocubi 6b 161, apyro# — 121 ro. } 
Ilocne usMepeHnsA WHpHHb! TOLMYHBIX KOJI, NocMeqHHe Obi O6paboTaHbI MO 
IIpeQJIOKEHHOMY Hamu Meropy (*). lonyuenupie nocse OO6pa6oTku BeENHUMHLI Ha- | 
3BaHbl MOJYJIbHBIMM KOstpul\MeHTamMu roguyHOrO UpHpocta. TlocKoubKy AWA Ce | 
CJI€NOBAHUA OblJIM OTOOPaHb! [Be COCHbI (43 KOMX OfHAa, OombuWero Bospacta, npu- | 
HATA 3a OCHOBHOM 9K3eMIIAP, a BTOPad — 3a KOHTPOJIbHbIM), TO BHavaJe MBI. 
MCCENOBaIH, HaCKOJIbKO XO KONeOaHHH BeMYHH MOYJIbHBIX KOS¢culueH- 
TOB roMMYHOFO IpHpocTa OLHOH WZ HUX COOTBETCTBYeT XOLy y Apyroli nu yOenn- 
JIMCb, YTO B XO€ MOLYJIbHBIX KOS@PHIMECHTOB HMEIOTCH Kak COOTBETCTBHA, TaK Hi ° 
HecOBMajeHhaA (puc. 1), KOTOpbIe OKaSbIBaIOT CHJIbHOe BJIMAHHE Ha BeEMUNHY 
Kosoulventa Koppetaunn. UocienHuk oKagaica papnbim r = 0,53-0,07. 
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IIpeqeibuble 3HayeHHA BepoxTHOH omHOKH Kosh duunenta Koppenaunu 
: 40,28. IIpu ssntanuu sto BenuunHbl u3 KOSd¢duynenta KoppeuiA- 

MM €rO 3HaK He H3MeCHHETCH, YTO JOKAa3bIBaeT HaJIHYHE CXOQHMOCTH B KOweba- 
{MAX MIpHpocta OO6enxX cocex. 

_ CoruiacoBaHHoctTh KouleOaHHii NoATBep*KaeTCA TaKKe COBMAaeHHeM XOjla 3Ha- 
KOB MOJYJIbHEIX KOS(@MUMMEHTOB OTHOCHTEIbHO HX CpeHHX (3HaK MvKOC — Ha- 

PpaBseHHe KOeOaHHH BBepX OT cpeqHero, MHHyYC— BHH3). B Hallux uccwlen0- 
aHHAX CXOQHMOCTb 3HaKOB OKa3aulacb paBHOH 73% Bcex culyyaeB COMOCTaBJIe- 
wi. OJHaKO akTOPbl B3aMHbIX OTHOMWeHHH epeBbeB MH HHAMBULY aJIbHbIX 
coOeHHOcTeH pocta Kak Ol COCHBI NOBIUAJIM Ha BeIMUMHY KOS¢uLNenTa Koppe- 
AHH Tp COMCCTAaBJICHHH FOOBHIX BeEIMYHH MOJLYJIbHBIX KOS¢PUMUMEHTOB rosHy- 

oro lipHpocta JByX- MecIeqOBaHHBIx coceH. J|A Toro; YTOObI YMeHbILUTb 

JMAHKe PaKTOPOB B3aHMHOFO OTHOWEHHA HW HHIMBUyabHbIX OCOOeHHOCTeM 
OcTa JepeBbeB, MbI HCHOJIb3O0BaJIH CYMMbI MOJYJIbHBIX KOS@PUUMEHTOB ro,Hy- 
oro Npupocta o6enx coceH. 

Ussectuo (°), uTo B Bysysykckom 6opy scHOou 3aBucumMocTH MIpupocta 
T KOJIMYECTBA OCAJKOB 3a BereTalHOHHbIN NepHox Het. Hala npopepka Mo- 
azasia, YTO KOS@MHUNEHT KOPPeIALWH MOEKAY BeMYHHAMH TORHUHBIX KOVIELL 
ByX COCeH, OOpaOoTaHHbIXx M0 HallleMy MeTOZY, C OCaqKaMH 3a BereTallHOHHbIl 
TepHog (c Max M0 ceHTAOpb) OKasanca r = 0,15-++-0,12, uTo nogTBepxaeT OT- 
*YTCTBHE CBA3H Me*Ky COMOCCTAaBJICHHBIMH ABJICHHAMH. 

Jlanee Mbl COnOcTaBUJIM BeIMYHHbI TOLMYHOrO Mpupocta c cyMMOM OCaKOB 
a IipeflecTByIOWlHH OceHHe-3HMHUL Mepuog (c OKTAOPA NO ape) AA TOTO, 
JTOObI BbIACHUTb, HACKOJIBKO Halll Pe3yJIbTAaTbI OyyT COOTBETCTBOBATb BbIBOLY 
) TOM, 4TO B BysyslykKcKom 6opy Mpupoct coceH B BHICOTY 3a TO 3aBUCHT B 
DCHOBHOM OT OC€HHE€-3HMHUX OCaZKOB MpemwecrByiomero roga (4). Mp stom 
69% csyyaeB ObIIO OTMedeHO COBNaleHHe Xosa KoueOaHnit IIpHpoctos u ocay- 
OB, HO KOS@DUNHEHT KOPPEJIALHH MEKLY CONOCCTaBJICHHbIMH BeJIMYHHaMM OKa- 
aJICA BCe Ke MaJIbIM, a HMe€HHO fF = 0,32-++0,10. 

Vi3BecTHO Take MHeHHe (*) O WemecooOpasHOCTH CONOCTaBJIeHHA Be 
OAMUHBIX KOU, WEPeBbeB C OCaKaMH 3a ruAposornyeckue rogppl (c 1 OKTAOpA 
o 30 centa6pa). I]pu Takom conocTaBmeHHH COOTBETCTBYIOUUX MOLY JIbHbIX 
Os@PvUMEHTOB MBI NosyunsH KosdpulweHT KopperslHH paBHLIH fr = 0,35-b 
0,10. 

Kak BHJHO, BeIMunHa KOSd@uuNeHTa KoppeALHH yBeNHYMMacb. Comocta- 
BUB MOJYyJIbHbIe KOS*PUUMEHTHI FOLMYHOTO NpHpocta c ocalKaMM 3a Ba ropa, 
43 KOHX OHH — MpefiecTByloulMi BererTatuu, Mbi NogdyyHsH Coulee BbICOKMH 
OsPuUHeHT KOppesAUMUH, a HMeHHO ¢ = 0,47-+0,09. STO roBopHT O TOM, 4TO 
PHPOcT 3aBHCHT OT OCaKOB HE TOJbKO ropa BereTaluu, HO UW NpepilecTBylolle- 
O emy roga. Jlia BbIACHeHHA BO3MOXKHOCTH NMpOrHO3sHpOBaHHA TOAMYHOTO 
PHpocTa HaMH Obl NpOBeLeHbI Culeqyroulve HccIeqOoBaHuA. Kak ACHO 43 yKa- 
aHHOrO BbIllle, MpOrHos MpupocTa No OcafKaM OCeHHe-3HMHeErO Tepnojla, co- 
TaBJIA€MbIM B Mae, ECTECTBEHHO OyjleT HMETb MaJly!0 OMpaBAbIBaeMOCTb. 

Mcceqopanue KOppesIATHBHOH CBA3H Mey MpHpocTOM coceH 3a To, u 
CaKaMU TipemliecTByIOUlHX OCe€HHe-3HMHErO MepHosa H PusApoOsOruyeckoro rojfa 
alO KOSPMPUUHEHT KOPPeNALHH OOLUINH, YEM CBA3b FOMMYHOFO MpUupocta TOJIb- 
O c OCaqKaMH 3a TipemlecTByIOUlHH OCeHHe-3HMHHM MepHoy, a HMe€HHO fF = 
0,39-40,10. Oqnako uv 9Ta CBA3b HELOCTATOUHO TeCHa, UTOOBI MO HEH CTPOUTh 
porHos. 

Ho koppesaluA MEXKLY MOLYJIbHLIMH KOSPMHUMEHTAMU TOAMUHOTO MpHpocta 
YIBOCHHOM BeIHYMHOM OCaqKOB 3a MpesWlecTByIOWMH OCeHHe-3HMHuH nmepKog 
JOC BEJIMUHHA OCAKOB 3a NpeslecTBy!IOWMH STOMY MepHoxy ruspomornueckuH 
Oh Masa Kosduluent Koppenaunu r = 0,46--0,09. 

Cpejuee KBaypaTH4Hoe OTKJIOHEHHE psa OCaNKOB O, = 185 MM; cpefHee KBal- 
aTHYHOe OTKJIOHEHHE PAJa MOLYJIbHDIX KOSMUIMeEHTOB FOAMYHOrO Mpupocta 
£= 31,6. 

Ypapuenve mpsamoli perpeccum noyyeHo B Bunge M = 0,08X + 24, rae 
— Mogy bub KosddpulwenT roguuHoro mpupocra, X — cyMMa OCaJKOB. 
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IlpeqeibHble 3HayeHHA BepoATHOH OUIMOKH KOopPHUneHTa KOppesJAHY} 
papupt --4 E,= -+-0,36. Brrunranne STO BeMYMHbI 3 KOsppulnenTa Koppey 
JIAILMM erO 3HaKa He Meuser. AMMIMTyZa KONeOaHHH BeIMYHH MOLYJIbHBIX KO} 


5 6 BINO2 4 6 BIZ 4 6 8 NZ 4 
Soda ; 


Puc. 2. Xo BeMMUMH MOfYJIbHBIX KoddPHHeHTOB 

TOMMAIHOrO Mpupocta: a — takTMyecKHX, 6 — BBINH- 

CJICHHBIX MO MpeWecTBYIOMIMM BereTallHwH ocayqKaM 

3a OKTAOPb — allpeb (yBOeHHBIe) H 3a TM{pouo- 
ruuecKHH ro Jo sToro mepHvoxa 


addulMeHToB rouHuHoro Mpupocra A, = 118; MakcuMasbHas OWIMOKa ypaBHe| 
Hua perpeccuu Sy, = 80,2. / 

CXOQMMOCTb BbIUHCJICHHBIX 0 ypaBHeHHIO perpeccHH MOMYJIbHbIX KOSH) 
IMeHTOB TOAMYHOFO Mpupoctra MO MpesllecTByIOULHM BereTalluv OcalKaM Cc (aki 


TaoOauna 1 


THUeCCKHMH MpuBeszena B Tabs. 1. HY 
puc. 2 noKkagsaH xo takTHUeCKHX 


iret ds on I B mpouer: | Cywaa BbIUHCJICHHBIX BeJIMUHH. 

oT 06- i 

omHOOK B % pae laieromucd IIpu olenke onpaBybipaemocTu HE) 

pees OOS a an | cor KOTOPbIX arpOMeTeOposOrHyecKUX TIPC! 

rHO30B YOBJICTBOPHTeIbHBIM cueqye| 

0,0—10,0 | 40 39 39 CUMTaTbh TOT MpoOrHos, KOTOPbIM OTKJIC| 

10, 1=-20;0 9 29 61 HAeTCH OT (aKTMYeCKOrTO ABJICHHA H| 
neh or : i Gomee uem Ha 30%. Takum o6pasom, 

ae ? Il 
40'1—42'0 : 6 100 HalleM CJIyuae Mbl HMeeM yJOBJIETBOpH 


T@JIbHY!O ONpaByblBaemocTh ywia 71% 
BCeX CJIYYaeB BbIYHCJICHHA MOLYJIbBHbIX KOSPPUUNEHTOB roqHyHOrO Mpupocta mM 
MIpeqUiecTByIOUMM BereTalluv OcalKaM. Takast OlpaBybIBaeMOCTbh MOxKeT pel 
CTaBJIATb WpakTHyecKHH HHTepec. 


B HeKOTOpbIX cCJly¥atX MO*KeT ObITb ToweseH pornos roxw4uHOr 
xojla  WpupocTa OTHOCHTeJIbHO ero cpeqHeli BenuunHE. Jia 9sTor 
MBI HCIOJIb30BaJIH lpesbiLyuiue 
BbIYHCJICHHA, HO COMOCTaBHJIH Ta6auua 2 


JIMIb 3HAKH OTKJIOHEHHH Kak CyMM 
OCaKOB, TaK H MOJYJIbHbIX KO9(p- 
(PHILHEHTOB OT HX Cpe HX (Tau. 2). 

BpicoKHH MpoleHT COBMaBLUIHX 


ConocrTaBsIeHHe CYMM OCaqKOB H MOY JbHBIX 
KOSPPHUMEHTOB TOAHYHOrO Mpupocta 


2 ome Yucsio Yucuio 
3HAaKOB OTKJIOHCHHH CYMM OCaJ/KOB a8 COBNAaBLIHX HecOBnaB- 
MW MOLYJIbHBIX KOS@PHUHEHTOB ro- Cagains Sei an 
juuHoro mpupocta (71%) yKasbl- S2E| abc. |e % | abc. | wy 
BaeT, 4YTO TIO OTKJIOHCEHHAM CYMM 
OcaqKOB JIA KaxkOro roa OT pene cpeqHuXx : ” . 

a MoKe CpeqTHux a 
CpeqHeH BeJIMYHHSI MbI MOKEM Jla- acts 2 | Oth 221.71 4. 


BaTb IIpOrHos XOfa IpupoctTa 3a 
BereTalHOHHBIM MepHon. 

IIpeqcrapseT TakxKe KHTepec MPOrHOSHpOBaHHe TeEHAEHLMA XOa Mpupocr 
110 OTHOWWEHHIO K IIpHpocty Mpolsioro roxa. B BEIABJICHHH TeEHeHILMH He HCHOJIE 
3YIOTCH CPeMHHe BEJIMYMHbI PAROB, a BBIYHCAIOTCH JIMWIb MOCeAOBaTe/IbHbIe pas 
HOCTH BeJIMYHH uCceLyemoro pxAJa HaOwOLeHHH. Ec Bo BTOpo rox HaOuIK 
JaeTCA YBEJIMYeHHE MO CPaBHEHHIO C MepBbIM, TO OTKJIOHEHHE MMeeT 3HaK MVOC 
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CJIH YMeHbIIeHHe, TO MHHyc. SatTem NosyueHHble 3HaKH MepeMHOXKaIoTCA, MpH- 
€M COBMayeHHe TeHeHIMH MO 3Haky aeT MpOvSBeeHHe MOJOKUTEMbHOe, HE 
OBlaweHhe — OTpullaTebHOe. CXOAHMOCTL TEHAeCHUHH MO UX 3Haky Mosmyuena 
jlenyroulas: 


Uncno conocrapmenui 30 

Uncao copnaBluHx mo 3Haky TeHAenINi 
a6couHOTHO 23 
B NpowentTax hit 

UvcO HECOBNAaBLIHX M0 3Haky TeHAeHLnH 
aOcoJHOTHO ii 
B IpoueHuTax 23 


V3 sTHX pesyJbTAaTOB BUAHO, UTO pornos XOfa Mpupocra 3a Bererall\MOHHblit 
€pHO MO TeHeHILMM XOa CYMM OCAKOB MMEET OOVJIbIYIO BEPOATHOCTH OMpaB- 
bIBAeCMOCTH 10 CpaBHeHHIO C MPOrHO3OM 3HaKa OTKJIOH€HHA MOJLyJIbHOrO KO- 
@muuneHTa roqHyHOrO MpHupocta. 


Tlocrynuso0 
31 IIT 1959 
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Unen-Koppecnonzent AH CCCP Lr. A. BEHM-BHEHKO 


NEPBbIM MPEACTABUTEJIb HACEKOMbIX-INAJIOUHHKOB 
(PHASMOPTERA) C COBETCKOFO JAJIBHEFO BOCTOKA 


HaceKkomple 43 OTpajfa NanounuKos (Phasmoptera) mpeycTaBaioT coOou Bec 
Ma cBoeoOpa3Hyl0 TpyiMy opranu3MoB, WOCTHraroulAx Oo/buWIoro pasHooopasnsl 
B TpOMMyeCKOH 30HeE H OTMIMUAONLAXCA HeEOObIMHBIMA YepTaMH MOpo.lorHu U 
6vomornu. Jia HHX XapaKTePHbI MeIMTebHOCTb, CIOCOOHOCTb Baath B CO-{ 
CTOAHHe KaTaslenTHuecKOH HeMOABHXKHOCTH, MaOUKOBUAHOe HIM mMHCTOMOL00+4 
Hoe TelO HU, Kak pe3ysIbTaT Bcero 3TOTO,— OoOJIbUIOH KPUuMTHYeCKHH sppeKT A 
Wearoulu UX He3aMeTHbIMM Cpe 3aceJIMeMbIX HMM PaCTeHHH. i 

B npegenax CCCP nanounuku Jo cuX Nop Olid H3BeCTHbI 10 e€HHMUHBINA 
BuaM JIMUIb U3 Cpequei As3uu c Ka3axctaHom, 1oro-BocToKa Esponelickoi 4a4 
CTH HW 43 SakaBKa3bA. Bea ocTasbHad OrpoMHad TeppuTopua CCCP, BKsmouas} 
co6cTBeHHO CuOupb uv ceBepHble uacTH JlambHero BocToka, HeCOMHeHHO JIMWMeHe 
39TUX TeEMJOUIOOMBbIX HaCeKOMbIX. OHaKO B 1Ox%KHOK wactH CoBetcKoro JlasbHe} 
ro Boctoka, oco6eHHO B OacceliHe p. Yccypy, T. e. B Yccypulickom Kpae reorpa/ 
(bos, TeopeTH¥eCcKH MOXHO OblIO OKUATh HaXOMIeHHA B COCTABe MeCTHOF| 
(payHbI H 9THX HaceKombIX. [Ipupoga IIpumMoppsa, u oco6eHHO YecypuiicKorc! 
Kpaad, OTMM4aeTCA OOMbUIMM OoraTcTBOM %KHBOTHOFO HM pacTuTesbHOrO mMupad 
B COCTaBe KOTOPOrO JO HalIMX HEH COXPaHUJIMCb JpeBHHe PeJHKTOBBIE 9J1e€MeH:} 
Tbl, CYULeCTByIOULHe 3feCb CO BpeMeH TpeTHYHOFO MepvHowa Kak MepexXHTOF| 
TIpexHUAX (u3HKO-reorpaduyecKHX yCJIOBHH. 

Hemaspuo B yocTaBeHHpx A. MW. Kypennossim (Jlanbuepoctounpili dbusnasil 
um. B. JI. Komaposa Cu6upcxkoro otgemenua AH CCCP) kosekijMonHprx mate 
puanax us Yccypulickoro Kpaad OKa3asicAd HOBbIM JIA HayKM BU, WalouHMKé) 
u3 poga Baculum Sauss. (=Clitumnus St., Cuniculina Br.). Ipeacraputemre 
sToro posa B uNcwe cBbIIe 80 BuOB paciipoctpaHeHb! B Mugo-Mamaticxon 06 
JlacTH, WH JIMWIb TO OMHOMY BUY H3BeCTHHI H3 ANOHHM HM KOHTHHEHTAJIbHOr) 
Kutaa (3). if 

Hmke lpHBoguTca omucanve 2TOrO Bua, THIbI KOTOporo xpanatca B 300} 
JiorugeckoM uHcTtuTtyte AH CCCP. 


Baculum ussurianum B.-Bienko, sp. n. 
Pue. 1 


lOxuHoe IIpumopbe: cpequee Teyenue p. J[ayOuxs, AnysnucKkuit pation} 
28—30 VIII 1957, 29 9 (E. C. Cununanua). | 

Camxka. Teulo JJIMHHOe, TOHKOe, *KeJITOBAaTO-Oypoe, COBepleHHO GecKppit0e | 
Touiopa ruiayqkac, 6e3 OyrOpKOBHAHbIX HM WHbIX BbICTYNOB Ha JIGy, JIMUIb cuerK,f 
YIJMHeHHad, OOKOBHIe CTOPOHLI NoyTH Mapadvienbube. Veuxu 21—22-unenn|! 
KOBbIe€, IIpHMepHO B 3 pasa KOpoue MepeqHux Senep. Ipyab cBepxy rnaqKkasl 
Tlepequecitunka HeMHOrO Kopoye TOsOBbI, NepeqHuM Kpall ZyrooOpa3Ho BOorHy ! 


l 
Hi YTOJIMEH B BAe pesKO OOocoO/eHHOrO BaIHKa, CepeluHa C MomepeyHon, clerKilt 
BLIFHYTOM asa, OoposyKoi; OoKoBEIe cTOpoHbI S-oOpasHoO M3OrHYyTHI: B Hepes 
Hel YaCTH YMepeHHO BOrHyTHle, B 3a,Hel — yMepeHHO BbiIrHyTple. CpeqHecnunii 
Ka B 5—5,5 pa3 JWIMHHee NepeqHeCIHHKU, 3aHeCIIMHKa cocTaBuseT */, JJIMHY} 
CpeMHeCHHHKH, O6€ OHH C OUCHb TOHKHM IIPOOJIbHbIM CpeMHHBIM KuvIem. Bel 
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efipa cBepxy 6e3 sa3yOpuu, CpeyuHe M 3anHue Gempa cHu3y c 3—5 TemHBIMH 3y6- 
unKaMH Tepe, BeplwMHoh. Cpeyqune romeHu cBepxy 6e3 WIMNOB uM 3yOuNKOB, 
ayHve roslenu cBepxy c 1—2 TeMHbIMM WIMNaMM B BeplIMHHOM TpeTH. BprourKo 
rlaqkoe, C OYCHb TOHKHM CPe€JMHHBIM IIPOOJIbHbIM KHJIEM, BCe CTeEPHUTbI HOp- 
MaJIbHble, TeprutT VIII ByBoe yqumHHee Tepruta IX, TepruT X BAOMb cepequHbl 
TOHKOH OoposyzKoH, B 11/, pasa AuuHHee Tepruta IX, c3amn c ocrpoyrombHon 
BIEMKON, PaseIAIOMeH OKPYIJIeHHbIe Ha BepliMHe JonacTu. Buyqumaa cBepxy 
GaCTb aHaJIbHOM WwaCTHHKH MaJIeHbKas, C Pe3KHM IIPOMObHbIM KUJIeM, 3a]- 
HUH Kpai ClerKa OKpyrvieH, pacioio%KeH HeMHOrO ruyOxKe 3aqHero Kpas JoMa- 
Tei Tepruta X. LlepKu NouwTn WuaMHApMuecKHe, MpAMple, c OKPyrso-Mputyn- 
€HHOM BeplMHOM, He 3aXO]AT 3a 
BalHuH Kpall somactelt ~ repruta 
X. DenntaibHad WiaacTunka (oper- 
ulum) fmuHHad, Jo_fKooOpasHax 
aocTpaeTcH K BeplIMHe HM 3]leCcb 
YTb 3AXOMHT 3a BepluluHy Jioma- 
TeH Tepruta X. J|muHa Tena 78— 
BO, cpenHecivuKa 15,5—16,5, 
Mepeyquue Oempa 24—25, 3anHue 


Ilo rmaqkomy Testy H HeBoopy- 
SKEHHBIM cCBepxy GOelpaM  9TOT 
euacxofenc B. siamense Br. u3 
Tausauna ('), HO 93TO CXOfCTBO 
He MOXKeT paccMaTpuBaTbcaA Kak 
MokasaTedb reHeTHYeCKOM 61430- 
TH. OT amjouckoro B. irregula- Puce. 1. Baculum ussurianum B.-Bienko, sp. n.@: 
iter-dentatum Br. WH KUTAMCKOrO a— YrouloBa UH Tepe HecuvHKa CBepxy, Tai, 
chinense Br. peskoO OTJIMGAeT- 6 — KOnell Opiouika cBepxy, NapaTun 
Cd OTCYTCTBHEM INHMOB Ha FoJloBe. 
_ Xapaxrepusyetca W3MeHYMBOCTbIO HeKOTOpHIX UpH3Hakos. Tlepeqnecnun- 
Ka y Tula Oolee y3kax, ee JIeBbI Kpall He BMOMHE CHMMe€TpHueH TpaBomy; 
y lMapaTuna MepesHeciivHKa HeMHOrO Oovlee KOpOTKaA, O6a ee OoKOBbIe KpaH 
ic CHMMETPHUHBI [pyr Apyry. 3-H wieHuk eBoro ycuKa y THMa JIMHHbI; 
Ha lpaBoM ycuke OH Mospassemen Ha 2 Gomee KOPOTKUX WeHHKa. 
OG6e oco6u HalieHbI Ha syrax O1M3 OlyuwiKH sJieca B WOWMHe p. JlayOuxs, 
re OHM JlepxKasMcb Ha TpaBAHHCTHIX PacTeHHAX. 
OnucaHHbli Buy, HHTepeceH He TOJIbKO KaK CyIleCTBeHHOe IpuOaBsenne K 
dayne J[anbuero Boctoka, HO M KaK HeECOMHeEHHAaA PeJIMKTOBad CopMa; B MecT- 
HOM dayne ycTaHOBseHO Oosmbioe HX uNCIO (°). 
Ilo cBoeH MpvHafsiexkHOCTH K HHJO-MaJlaHCKOMy pOy HOBbIM BUA MouKeH 
ObITb OTHECeH K PeJIMKTAaM TpoOllMyecKOrO THIa, K KOTOPbIM CpeqHw HACeKOMbIX 
Copetckoro J[ambuero Boctroka c puwexauyymu uactramu Kopen u Kutasa 
OTHOCATCA, B YACTHOCTH, pucoBble KOObIIKH (Oxya maritima Mistsh. u apyrue 
BUbI), yxoBepTka Komapogsa (Timomenus komarovi Sem.), kKy3HeuMKOBbIe 
Diestrammena unicolor Br. u Elimnea fallax B.-Bienko, rurantcKuw zpoBo- 
cek (Callipogon relictus Sem.) u apyrue. 

Jipyryto rpylly cocTaBJAioT peJIMKTbI yMepeHHoro TuNMa, ye yTpaTupuine 
OIM3KOe POACTBO c TponMYecKOH PayHOK MW ABJAIOUIMeCH pOsM4aMU MeHeEe TENVIO- 
MOOUBbIX HW Ooslee XOOJOCTOHKHX (opM yMepeHHOK Exspa3suu nu CexBepxor 
Amepuku. Ou Gomee MHOFOUHCJICHHI, YeM PeJIMKTHI TPONMYeCKOrO THNA, H 3 UX 
WHCJ1a MOXKHO Ha3BaTb peMKTOBOrO Tapakana (Cryptocercus relictus B.-Bienko), 
pA, BHOB Ky3HeuuKOBbIX (Atlanticus brunneri Pyln., Anatlanticus uvarovi 
Mir., Hypsopedes kurenzovi B.-Bienko u yp.);K HUM OTHOCATCH TakxKe BeCbMa 
cBoecoOpa3Hbiit MpescTaBuTeb apxanuecKuxX opTontepovgos Grylloblattina 
djakonovi B.-Bienko, cepua BugzoB pyyeHHHKoB (Amukia relikta Mart., Imania 
sichotealinensis Mart. u gp.), Kopoegos (Allernoporus euonymi Kurenz., 
Eocryphalus semenovi Kurenz. u mp.) 4 MHorue jpyrve HaceKombre. Buspi 
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9TOrO THIla HMeIOT HHO Tene3vc, M HaXoxwKLeHHe B UX cpese MpeycTaBuTeneH 
OTPAa WaNOUHHKOB MOJIHOCTbIO HCKJOYeHO. 

OrKppbiTHe paccMOTpeHHOrO HOBOrO BUA NalOUWHHKa CyULeCTBEHHO o6oralllaeT 
Halu 3HaHuA O (Payne CosercKoro JlaibHero BocToKa HM elle pas CBUeTEJIb- 
CTBYeT O HeOObIUaiHOM OorarTcTBe IIpHpOAHbIX yCJIOBH, a C HAMM M CCTCCTBCHHBIX 
pecypcos 9ToH yuacta CCCP. 


SoomornuecKHH HHCTHTYT Tloctynu.to 
Axaqemuu HayK CCCP 17 X 1959 
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Horuaye Akayemun nayr CCCP 
1960. Tom 130, Ne 3 


AHATOMHA 


3. C. KAY®MAH 


CTPOEHHE TPAXEOJI Y HEKOTOPbIX CHILOPODA 


(ITpedcmaenreHo akademuxom E. H. Tlaeacecxum 14 1X 1959) 


Ilo mopdouioruu Chilopoda umeetcax cpaBHuTeibHO GOouIbUIad muTepatypa, 
WMHaKO CTPOCHHIO TpaXeOJI, HECMOTPA Ha HX HECOMHEHHbIM Mopdouornyecknh 
@usnosormyueckui WHTepec, MOCBALLeHa JIMLIb OHA PaBa B BeCbMa HHTepec- 
io padote Pemu (3%). 

B meiax Ooslee JeTasIbHOrO M3YYeHHA CTPOeHHA TpaxelHbIX OKOHYAaHU y 
hilopoda u Opima NpeznpunaTa Npemnomaraemaa pa6ora. 

OObeKTOM NicceqOBaHuA NocsayxuIM Geophilus proximus C. L. Koch 
_Lithobius forficatus L., koroppie qo6nrBamucb B Botanuyeckom cazy Jlenuu- 
dayckoro yHuBepcuTeta. B NovOCcTh Tela MHOFOHOKEK UHbEMMPOBaacb MeTH- 
eHOBaA CMHb (1,°) uw BoccTaHOBJeHHOe HHT (°,1%), Kpome Toro IpHMeHAJIMCb 
TOJbI, IpeqiomweHHble Bourapyztom (°), Kelimuxom (*) u Konnenom (8), omHaKko 
CJIEMHAA MeTOMMKA HE Jlasia KeJAeMbIX Pe3yJIbTATOB. 

TpaxeoJlaMu Ha3bIBalOT KOHeUHbIe TOHUAMLINe pasBeTBJICHHA Tpaxel, JIMIIeH- 
ele CIMPaJbHOrO YTOJIMCHHA; KaxKIbIM TakOH TpaXeHHbIM KallvJJIAp Je*KUT 
HyTpH KpyNuwol spesqgaToH KyeTKH (7,14). OnHako paOoTbl MocweqHUX JeT 
011) BbIIOJIHeHHbIe MPH MOMOULH 3JIEKTPOHHOTO MMKpocKona, MoKasaJiu, 4TO 
-Tpaxeowlax 3a HeOObIIMM HCKJIOUeHHeM Cera uMeloTcCA TeHuaMH. Ha 
om ocHoBaHuu Puyapac u Kopya (11) npeqaraioT Ha3biBaTb TpaxeovlaMu BCe 
Hualne pa3sBeTJeHHA TpaxeHHOH cHCcTeMbl — Oespa3JIM4HO, JeKaT JIM OHH 
‘THMMYIHON TpaxeliHol KleTKe WJM HeT M CHAOXKeHbI JIM BAMMbIMA B MHKPOCKOT 
PHUJIMAMH UJIM TaKOBbIX He MMeIOT. ITO olpefesenHe Noyepxano Keilicte- 
om (°) u BeGepom (1°). Emy xKe Oyem cJleqOBaTb M MBI. 
Menkue Tpaxen IMTOOHUA WaoT TOHYAHIIMe TJIMHHbIC pasBeTBJIEHHA — Tpa- 
POJIbI, KOTOPbIe, MOCTeMeHHO YTOHUAACb, 3aKaHUHBalOTCA CJICIbIM KOHILOM. 
_Tpaxeoylax Ip CaMOM CHJIbHOM yBeJIMYeHHH MUKpocKoNa, a Take uM IIpH UC- 
DJIb30BaHHU (:pa30-KOHTPaCTHOM yCTaHOBKM HeBO3MOXKHO YCTaHOBUTb Have 
HHMeB, OHaKO Mp MOMOMLM IeKTPOHHOM MHUKPOCKONMH B Tpaxeosax 
. forficatus ycraHoBvieHbI ciiupasbubie yTommenua (11). OTH KaNMJVIApbI B BH- 
JWIMHHbIX M3BUTbIX HHTEM MPOHM3bIBaIOT VM OllJIeTalOT BCe TKaHH %KMBOTHOYO. 
MTMHOPeHHbIM MATPHKC Tpaxelt Ha TpaxeoJle MepeXoUT B paciiacTaHHoe HeEx- 
€ Mla3MaTHuecKoe TeO, OfeBatollee CC CO BCeX CTOPOH. Ota MasMaTHyecKaA 
OulouKa MMeeT peKve HM, MO CpaBHeHHIO C TpaxeosIOH, KpyMHbIe apa. OT 
aeB Ila3MaTHYeCKOrO Tesla OTXOLAT TOHKHE CBeTJIbIC TAXKU, KOTOPbIe aHacTO- 
3Upyl0T C TAKOBbIMM Ila3MaTHYeCKUX Te Jpyrux Tpaxeow. Onn orpanuun- 
1OT COGOH MosocTH, OO6pa3sya CBOeOOpasHy!0 CHHTHIMAJIbHY!O CeTb, OllseTato- 
yio Bce opranpl. B mectax, re Wwla3MaTHYeCKHe TAKUM AHACTOMO3SMPYIOT, MHO- 
a pasOpocaHbl Apa; pexke Apa BCTPeuyaloTca B TAKAX, Valle BOSJIe HapyKHbIX 
eHOK TpaxeOJIl. OTA KapTHHAa B OCHOBHOM CBOMCTBeHHa M G. proximus 3a TeM 
3HAUMTEJIDHbIM HCKJIIOUCHHeEM, UTO 3eCb TPaxeOJIbl KOpoue Ui Oovlee M3BUTHI, 
PeTHKYJIAPHbIM WiasMaTHyecKuit CHHIMTHM BpIpaxen Meee oTuersuBO. Ilocue 
PeEKILMU B TeJIO MHOFOHOXKKH BOCCTAHOBJICHHOTO HHANTO, B NMa3Me BOJIb 
PyXKHOM CTCEHKH KaNusIApa OTYETIMBO BHICTyMaeT rycTad 3epHUCTOCTh, OKpa- 
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WeHHad B HHTeHCHBHO CuHH UBeT. [lo HanpaBsleHuto’ K Nepudepun NepuTpaxeo 
JApHOH OGoMOUKU OKpacka OuleqHee;T. Bo3MoxHO, ITO TPaxeOJIbl HANOJIHEHbI BOS 
WyXoM, Mpu yasleHuu KoTOporo MpHMoOperaiwrT KOsPuIeHT MpeJOMJIeHHA 
6M3KH K TakoBoMy OOoT0UKH. M3yyenve Tpaxeod MocJie HHbEKIMK B TeJIO BOC 
CTaHOBJICEHHOFO HHANO MOSBOJIAeT BUeTb, YTO TPaXeOJAPHbIX 3BE3TTATHIX KJIC 
TOK, XapaKTepHbIX Jia MHorux Pterygota, y UcceqOBaHHbIX HaMu ryOouorH? 
ae Het. Mexay coOoH TpaxeOJIk 

He A@HaCTOMO3HPyIOT; HX Mpo 
CBeT MOCTeMeHHO CYy#KHBaeTCA' 
CTaHOBUTCA €Ba 3aMeTHBIM 1 
KoHYaeTcA culenmo. Tpaxeovibr 
oco6eHHO Yy KOCTAHKH, HMer0' 
3HAYUTeJIbHY!IO AIMHy. Cuenye 
3aMeTHTb, UTO OOWLAA KapTHH 
_ CTpoenusa Tpaxeom y ryOoxo 
%. PMX COBMaqaeT C TaKOBOHi 
onucaHHon Pemu (**). 
Mecta OKMCJIeHHA BOCCTa 

: HOBJICHHOrO UHAUTO, UHbEeILY{ 
= ; poBaHHOrO B MOJIOCTb Ted] 
i lam, Ty KHBOTHOFO, NOKa3bIBaloT, UT! 
MIpOHHKHOBeHHe KucOposa | 

Puc. 1. Tpaxeomst uw meputpaxeonspyas miasmap KJI€TKH TKAaHeH  H opraHo | 
Koxule Lithobius forficatus, coequusiomel Tepruter IPOMCXOAHT Yepe3 CTCHKN Kal} 
(HHbeIWMpOBaHO BOCCTAHOBJICHHbIM HHHFO) Tpaxeoul, TAK WH MeJIKHX Tpaxeli| 
BecbMa oOTUeTJIMBBIe Kap| 

THHbI TpaxeOJl HM CHHTHUMAIbHOK CceTH Obl MNOJyYeHbI Ha MJIOCKOCTHBI} 
lpellapatax MvieipvTOB HM KOMKUUI, COeMMHAIOMLeH TepruTH (puc. 1). . 
Mblluitb! MccJIeqOBaHHbIX MHOTOHOXEK OlIeTeHbI TycTOH ceTbio Tpaxel. Tou) 
KHe Tpaxeu MpOHUKaloT B MbILeYHbIe MyakKu, Te OHM paciaawoTcs BO BC} 


Puc. 2. Tpaxeonst B MbillewHEIX BotoKHax Geophilus proximus 
(HHbEMMpOBaHO MeETHIeHOBOH CHHbIO) 


CTOPOHBI, MPOHH3bIBAA SHLOMH3HH M OOpasysA WMpOKOMeTmMCTYIO CeTb, Tecr} 
MpwJlerarouly!oO K CapKOla3Me MbIleuHoro BOIOKHa (pvc. 2). Tloqo6naa Kaji 
THHA PaclipeleleHHA Tpaxeod B MbINWLAaX HadMofatach wu Kelinuxom (7) y ul 
CEKOMBIX, MBIIII{bl KOTOPbIX OoraTo CHaG>KeHbI Tpaxeamu (HMuMHKU Trichostich4 
Tabanidae). "4 


694 


TOuOAYKTHI, Kak M BCe OpraHbl Tela TyOOHOrHX, MOKppITE! rycToit 
ThIO H3BUTbIX TpaXeCHHBbIX KAallMJJIAPOB, OHAKO He MPOHMKaIONHX B HX 
JIeTKH. 

B cJIOHHEIe Kesesbl NMTOOHYca, OXBATHIBAIOMMe C ByX CTOPOH ero TlepeHIO10 
MLIKY, BXOMT MO TOJICTOMy Iyuky, COCTOAMeMy H3 MHOFOUNCJeHHbIX Tpa- 
|EMHbIX CTBOJIMKOB. B *KEeMe3e NOCEAHUE PasBeETBJIAIOTCA Ha TOHYAMLUIMe TpaxeOUIbl, 
MJleTaoulue FTYCTOH CeTbIO OTACJIbHbIe JOJIbKM 2Kese3 VU, BEPOSITHO, CBA3bIBAaIO- 
we UX Mexyy coOoH. Tpaxeoubl CHIOHHOM 2%eNe3bI PacnoOsararoTrca JIMHHbIMU 
ANMJIApaMH, OOBHBAIONIMMH > *KeesucTEIe KJeTKH. IIpoHMKHOBeHHe Tpaxe- 
JI BHYTPb KJIETOK, KaK 9TO OMMCaHO JIA MepewHUX TpyOuaTbIX xeNes Scaphio- 
terptus (Diplopoda) (1?) mur ne Ha6moxaumn. 


- 


ee 


i] 
Of MM 
Puc. 3. TpaxeoJibl B HepBHOM WerouKe Lithobius Puc. 4. Tpaxeombl B HepBHOM TraHrinu 
furficatus (HHbeLMpOBaHO MeTHJIEHOBOH CHHbIO) Geophylus proximus (HHbelMpoBaHO 


M€THJICHOBO lM CHHbIO) 


Y MHTOOUUT BAOb OpIOWIHOM HeEPpBHOM WenouKu B *KeNOOKe MEXKLY MpaBLimu 
1 JICBLIMM PaHrIM4AMM WU KOHHEKTHBAMH MpPOXOMT WyYOK OYeHb JVIMHHbIX H Ci1a60 
{3BUTbIX TpaxeH. OT HX OTXOAT CTBOJIMKH, KOTOPble IIPOHHKHYB B FaHrvini, 
JA3BETBIIAIOTCA Ha TPaXeOJIbl, IPOHHSbIBaIOMLMe eFO TOJILLY. OTH TPaXeOJIbI HMEIOT 
3H. OUCHb JWIMHHbIX HUTeH, CJlerKa 3arHYTbIX Ha KOHIWaxX. OHM COPHeHTHPOBAaHbI 
310JIb Tea (puc. 3). Y G. proxinus HeT NposoOMbHOrO Ny4kKa Tpaxen, CONPOBOXLa- 
OllLero OPIOWHYy!1O HEPBHYIO WenouKy, OAHAKO BUCHepaJIbHble TpaXeHHble CTBOVIbI B 
<AXKJIOM CErMeHTE NO ranrJIMAMH UW OOpasyIOT MapHble cyOraHrJIMOHAapHBle Tp axeii- 
ible civieTeHua. Kpome Toro, B Kaxkbi raHriMi BXOAHT NO HeOOJIbIOMy 
‘paxeHHOMY CTBOJINKY, KOTOPbIH 3fecb paclaaerca Ha OFPOMHOe YUCJIO KOpOT- 
“AX TPAaXeOJI, IIPOHH3bIBAaIOULHX BECb PaHrIMH; YaCTb HX BXOMMT HM B KOHHCKTHBDbI 
puc. 4). 

BecbMa BO3MOXKHO, 4TO TpPaxeOJbl, MPOHNSbIBalouMe OyKBaJIbHO BCe yrOJIKH 
‘eyla 2%KMBOTHOrO, KpOMe CBOeH OCHOBHOM JbIXaTeIbHOM (pyHKIMM, MMeIOT ere 
[ oopHyto. Tak, uMeloTCca yKa3aHd, YTO y HaCeKOMBIX CoesuHeHUA PuOpu 
} MBI aX OCYULeCTBIAIOTCA MOCpeACTBOM OecuHCJIeHHbIX MeJIbualIMX Tpaxel- 
IbIX pa3BeTBIeHHH (°). 
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Vutepecuo, ato y Sminthurus (Collembola), kak u y ucceqOBaHHbIX HaM 
Chilopoda, ner KonegHol TpaxelHow KseTKH (4). DTOT u Apyrue *PakTpl roBopsA 
© 6M30CTH T1aHOB Tpaxeiinpix cucTemM HeKoToppix Apterygota u Chilopode 


SoomorHuecKHit MHCTHTYT Tloctymu0 
Akamnemuu HayK CCCP 9 IX 1959 
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Hoxmagn Akayemun nayr CCCP 
1960. Tom 130, N 3 


PHSHOJIOFH fA 


Bb. M. TEXT, unen-koppecnonzent AH CCCP H. HW. FPALJEHKOB u f. H. KACCHJIb 


COJEP)KAHHE MEJIM B CbIBOPOTKE KPOBH B HOPME 
M MPH HEKOTOPbIX MOPA)KKEHHAX JHIHILE®AJIbHOM OBJIACTH 


B HacTOsee BPEMA YCTAHOBJIEHO, YTO BCACHIBaIOMLaACA 3 KMWICYHHKAa Me]b 
(MpkyJMpyeT B KPOBM B BHe PbIXJIOrO KOMMVeKca C aslbOyYMHHOM HM MeTaJiJIO- 
CBASbIBAIONM B-T1OOyIMHOM CbIBOpOTKH. B Neyeuu 3Ta PpakwuA MpouHo coequ- 
HAeTCA C G-2-rO0OyJIMHOM CbIBOPOTKH HW OOpa3yeT LepysONMa3MHH, KOTODPBII Co- 
yepxKuT 94—96% Bcel cbIBOpoTouHOH mMequ (13,1418 1819). Tlepynonnasmun 06- 
lajlaeT BbIPaxKeHHbIMM OKCHa3HbIMH CBOMCTBAMH HM CMOCOGeH OKHCJIATb apena- 
1HH, CEPOTOHHH, THCTAaMHH HW HeKOTOpble Apyrve OuosoruyecKH AKTMBHBIe BeLle- 
‘TBa OpraHu3ma (38,?°). 

Bo30yxeHHe HEPpBHOM CHCTeMbI IIPHBOAMT K HapacTaHulO ypOBHA MEIN B CBI- 
SOPOTKe KPOBH, a TOPMOx*eHHe — kK ero cHHxKeHHIO (?,","). HexoToppie aBToppl 
32°) TlomaraioT, UTO HapacTaHve Me B CbIBOPOTKe HMeeT MECTO IPH MoBplllle- 
iHH AKTMBHOCTH CMMIaTHYeCKOH HepBHOH cucTembl. B TO Ke BpeMA B OMbITAaX 
4a X%KUBOTHBIX MOKa3aHO, YTO IPH BBEJCHKH B OPlaHH3M Mefb BbISbIBae€T HEKOTO- 
bi MapacCHMiaTHKOMUMeTHYeCKHH sdpdekT (yMeHblUlaeT alpeHasMHOByt!0 rumep- 
\MMKeMHIO, yJIyullaeT peBpallleHve caxapa B ruukoreH u T. 2. (',?)). 

B Teyenve NocJeqHHX JeT B Hallet maOopaTOpun MpoBOAuTcA cucTeMaTH- 
ecKoe HCCJIeqOBaHHe (bu3HONOrMYeCKHX H OMOXMMHYeCKUX M3MeHeHHM Mpu He- 
LOTOpHIX (bopMaxX MaHUWe:asbHOH NMaTosoruu (°). OTMeyeHbl 3HAYHTeJIbHbIe Ha- 
yileHuA BO B3aMMOJeHCTBHH Pa3JIMUHbIX OTJeJIOB BereTaTHBHOH HePBHOH 
uctempl (°), B rulotbu3apHO-runoTalaMoO-HafMOvVeYHHKOBbIX OTHOWeHUAX (°), 
OOMeHe afpeHasuHa, alleTHIXosMHa H ructamuua (’,°). 

YuuTplBad CyULeCTBOBaHHe HHTHMHOH CBA3H MexKy OOMCHOM MeJIM HW PYHKILHO- 
{aJIbHbIM COCTOAHHEM BereTaTHBHOH HePBHOM CHCTeMbI, MbI MOCTaBHJIM Mepey 
lo6oH 3ayayy MpocwexquTb WHHAMUKY Mey B KPOBH y OOJIbHDIX C AMSHLePabHOu 

jaToJIOrven. 
| Metroguk a. CogepxaHve Mei B CbIBOPOTKe KPOBM OMpefeAIOCbh Me- 
JOOM SMHCCHOHHOTO CIeKTPabHOTO aHaJIH3a C UCHOMb3OBAHHeM BHYTpeHHero 
aHapTa H XHMHYeCKHM MeTOJOM C MOMOMbIO JMSTHLJMTHOKapOaMatTa HaTpUA 
b10,17). Cmextporpaduyeckoe uccyleqoBaHve MpoBosMI0ch Ha cHekTporpade 
(CTI-22 c dhororpacduyeckoh perucTpalnel cnexTpa. B KayecTBe ACTOUHHKA TO- 
ja TIPHMeHAAaCb aKTHBHSHpOBaHHad jyra WepeMeHHoro TOKa OT reHepaTopa 
C-39. KomwuecTBeHHoe olpefeseHHe MeqH MpoOusBOAMJIOCb NO CMeKTpasbHOK 
WuHuu 3273,96 A. B xauectBe BHYTpeHHero CTaHJapTa UCMOMb30BaICA KOOAIET, 
CKYCCTBEHHO JOOaBJICHHbI K aHasIM3HpyeMOlH CMeCH. Cxuranuio noyBepraslacb 
Dla, MOMyYeHHaA Mp O30JIEHHH CbIBOPOTKH B MyeJIbHOK Tew pH TemMepa- 
b pe 400—450°. HockoubKy cmexTporpapuyeckad MeTOJMKa NO3SBONANA OMpe- 
bIATb JIMIIb OOULEe KOJIMYECTBO MeJH B CbIBOPOTKe, MbI MepellIM Ha XHMMYeCKHH 
ioco6 uccmenoBanna (17), MOSBOJAIONLMH ONpeqeIMTb Kak OOmlee cosepxKanne 
eau CbIBOPOTKH, TaK H KOJMYeECTBO MejM, IIpaAMO pearupylonled C AMSTHINMTHO- 
apOamaTom (IIpsaMo pearupyroulasn (ppaki{vA Meu). ConepxanHe MocseqHed OTPa- 
Haer KomMYeCTBO MeLM, PbIXJIO CBA3aHHOH C albOyMHHaMH H B-rloOyMHaMH CbI- 
DpoTKu (TpancnopTHad Megb). Brryuraa u3 oOnkero KovIMYeCTBAa MeqM Coslep- 
aHve IIpsmMo pearHpyiolllel Meu, MouyualoT BeJIMYMHY KOCBeHHO pearupyroulen 
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MeJM CBIBOpOTKH. KosmmuecTBo ee cBHeTeIbCTByeT 06 ypOBHe LepyJONa3MHHa 
(31°). Tlpa o6pa6orke napasvienbHbix po pasHbIMH MeTOyaMH ObIsa Mowy- 
yeHa COBMaaeMOCTb pesyJIbTaTOB B Mpesemax 7%, YTO COOTBeTCTByeT Mpefesy 
OWIMOKH OOOHX MeTOJOB. 

Tlog Ha6mogesvem 6pin 20 6oubHBIX C pa3JIHUHbIMH GopMaMH Nopa- 
YKCHHA [HSHWePabHOH OOMaCTH, HaXOJMBUIMXCA Ha JICUCHHH B KJIMHHKE HepB- 
HbIX GouesHeH. Y OOJIbUIMHCTBa H3 HAX OTMeUAJIOCb COY€TAHHE BbIPaKCHHbIX BE- 
reTaTHBHO-COCYAMCTHIX H3MeHeHHH, TpotbHyeCKHX PacCTPOHCTB HM HapyWleHHA eA-. 
TeJIbHOCTH 2Kesle3 BHYTpeHHeH cekpelnu. B page caysaeB OTMeYaJIHNCb CHMMTOMBI 
opranuyeckoro NopaxkeHHa M@exKYyTOUHOrO Mosra. B KayecTBe KOHTPOJIbHOK rpyn- 
Mbt OOcIefOBaHO 29 30POBbIX UCIIbITYeMBbIX. : 

B3aTHe KpOBH MpousBOAMOCb B yTPeHHMe 4aCbI, HaTOULak. Onpeyesenve 
Me MpOHSBOLHOCh JO MU MocJle Harpy3KH, B KaveCTBe KOTOPOH HCIOJIb3OBaJIOCH) 
MlOMKOx*KHOe BBezeHHe 0,3 ma 0,1% pacTBopa agpenamuna. IloptopHoe B3aTHe| 
KPOBH IIpOM3BOLHIOCb yepes 11 —13MuH. NocuJie BBeEJeHHA alpeHasnHa (anpenasmn- 
HOBasA mpo6a). Kak MoKa3aHO HCCeOBAaHUAMH, MIpOBeeHHBIMH B Halllel s1a60- 
paTOpHH, 9Ta 1poOa NoOsBOMAeT B ONPeeJICHHOH CTeMeHH H3YUMTb Ip aHHUbI TOMEO- 
cTa3a y 30pOBbIX HCMbITYeMBIX HW Yy JIMIL C Pa3JIMUHbIMH TWopaxKeHHAMH HepB-| 
HOH cucTempl. AjpeHasMHOBad MpoOa MpescraBsaeT wHTepec elle WH NOTOMY, 
¥TO, M10 JIMTepaTYPHbIM aHHbIM (°), HEKOTOPbIe BO3JeHCTBUA Ha OPraHH3M, COMpo- 
BOMK[alOllHecH MOCTyMeHHeM B KPOBb SHOreHHOrO alpeHamHHa (HalipuMep, 
OouIb), IPHBOLAT K YBeJIMGeHHIO B He COsepKaHHA MedH. | 

Ha6.soyeHusA, MpoBezenuble B Halle saOopaTOpHu Ha TeX Ke MCIbITYeMBIy| 
(A. JI. Conopbesa), MoKka3av, YTO y 3N0POBHIX OMe Nocme BBeELeHHA HEOOb* 
IWMX MO3 alpeHaHHa OTMeyaeTCA HEKOTOPOe yBeMMYeHHe APTepHaIbHOTO AaB} 
JleHHA, yUallleHve MyJIbca w WbIxanua. Y OOMbHDIX C NopaxKeHveM AMIHLe*Ppab | 
HOH OO/1ACTH Pa3BHBaeTCH BbIPaKeHHaA KJIMHMYeECKaA PeakIMA CHMMaTHYe! 
CKOrO XapakTepa (roJIOBHad OOJIb, MOBbIMeHHe apTepvasIbHOrO aBJIeHHA Hi) 
30—40 mM pT. CT., TaAXuKapqMA C OMLyUeHHeM CepmueOveHuA, CTeCHEHHe B rpyAH| 
03HOO). Peakiua, oTMeyaeMad y STHX OOJIbHEIX, HaMOMMHAaIa COCTOAHMA, Hal 
Oumoyqaemble pH SHIOeHHEIX CHMMaTOapeHaJIOBbIX KPH3aX, HeOMHOKpaTHi) 
OMMCaHHbIX Mp NopaxkeHHn WusHWedaIbHOH O6sacTH. 


| 


Ta6auuna 1 


CoyepxaHwe Mel B CbIBOPOTKe KPOBM Y 3M0POBbIX MHOLeli H MpM MOpakeHHAx 
WuSHWepaIbHOH OO6acTH (B MHKpOrpaMM-Npowevtax) 


Conep xa, 
Yucno uc- |Cpeax. co-| Cpenu. | yuzuesuz. |nue IpaAM 
IIbITYe€MbIX Repx. jomHOKa,cp.| kone6anua| pearHp. 
Mey apudner. MeqH 
Beare Tone 29 105 3,94 71—129| O—7 
P at 114 5,22 | 60—167| 2-8 
Bowbuple, Y KOTOPbIX KO BPeMeHH M0- 9 174 47 417—292| O0—44 
BTOPHOrO B3ATHA KPOBH NOABHJIAaCb BbI- = —= — sa en | ao 
paxkeHHad KJIMHHYeCKaA peakilua 9 141 17,6 86—260| 1—10 
Boupuble, Y KOTOPbIX BbIPAaKeHHaA KJIN- 
HHYeCKaH peakUNA pasBuacb sepes 4 136 12,5 |441—170| 1—9 
2—5 MHH. mNocwe NOBTOpHOrO B3ATHA “4 163 38,0 105— 2731 0123 
KpOBU 
Bospuple, y KOTOpbIx He OblIO OTMeUe- 7 147 14,8 98—220| O—10 
HO BbIPaxKeHHOM KJIMHHYeCKOH peakUHH a7 160 15,2 121—203| 21945 
Bee OombHble c mopaxkeHHem JM9HUe- 
abHOH OOnacTH (JO BBeAeHUA ampe- 20 Ait ao 98—292| O—143 
HaJIHHa) 


IIpumeuaune, Haq ueproi—po agpenanHHoBo HarpysKu, Nox uepTo — nocw 
Harpy3kH. 


Kak BuHo v3 Tab. 1, ComepxKaHHe MeJH BCLIBOPOTKe y 3M0POBBIX MCIIBIT} 
eMBIX KOMeOIeTCH B JOBOJIbHO WMpOKUX Mpezenax. CpeqHee comepxKanne pas} 
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(05--3,94 pr-%. TonbKo 0O—7 pr-% meq cbIBOpOTKH cocTaBlAM dpaKunio 
IpAMO pearupylouleH (TpaHcnopTHo) Mean. Iipeoc6aqatoulad 2e yacTb ee HaXo- 
\MJ1aCb B CBA3H’ C PlOOy JIMHaMH CbIBOPOTKH, OOpa3yA Lepysona3sMuH. 

Cojep2KaHve MeIM B CbIBOpOTKe OOuIbHBIX C Pa3/JIMYHIMA MpOABJeHHAMH MaTo- 
IOPHM AM2HWepabHOK OOacTH Obiio BbILe HOpMBI (cM. Ta6u. 1). Sro MoBpmmenue 
ABJIACTCA CTATHCTHYECKH JOCTOBepHbIM (T = 6,95; MpoleHT BO3MOXKHOM OMIMOKK 
<0,1). Tak xe Kak M y 320POBbIX HCIbITyeMbIX, KOHILCHTpaliuA Me KOvIe6a- 
facb B JOBOJIbHO WHpOKHX Mpefenax. KosnuectBo ee Onivl0 yBeM4eHO raBHbIM 
)6pasoM 3a C¥YeT KOCBeHHO pearupylomleh dppakunu. 

Kak BHHO H3 TaO. 1, Nocie BBeEeHUA alpeHauHa CpeyHee cosepxKannue Me- 
\M B CbIBOPOTKe y 3OPOBbIX HCMBITYeMBIX NoBbIcHOch No 114 ur-%,4TO aBAeTCA 
STATHCTHYeCKH ocToBepHEIM (T = 4,8; MpoueHT BO3MOxKHOH oWIM6Ku < 0,1). 
ToubKo y 2 HCIIBITYeMBIX, Y KOTOPbIX BO BPEMA B3ATHA KPOBH PasBHJIOCb OOMOpON- 
HOe COCTOAHHE, OTMEYeHO CHYKEHHE YPOBHA MefH BcHIBOpOTKe. Y 17 ucmpitye- 
MBIX COJlEp*KaHHe MEK YBeJMUHOCb Ha 5B—85 % MO CpaBHeHHIO C HCXOJHbIM YpOB- 

eM, rlaBHbIM OOpa3soM 3a CueT HapacTaHHA Lepyona3sMuHa. 

Bowbuble c (ua9HWedabHLIMU MopaxkeHHAMU pa3JIM4YHO pearupoBaJM Ha BBe- 
yeHHe aypenasnua (cM. Ta6a. 1). Y ucnpityembix, y KOTOPbIX K MOMeHTY MoBTop- 
HOO B3ATHA KPOBM He OTMeUAJIOCh BbIPaxKeHHOH KNHHMYeCKOM peakILHH, Copep- 
KaHHe MeM Mocle Harpy3KH Mospicusiocb. J[pyrue pesybTaTh! Onli Nosy- 
J@HbI Y OOJIbHEIX, Y KOTOPbIX K MOMeHTY NOBTOPHOTO B3ATHA KPOBH Pa3BHUJIacb 
SbIPaKeHHaAA CHMIMAaTO-apeHaslOBad peakUHA, ONMCaHHaA Bplue. Y 8 u3 
1 HCIIbITyeMbIX, PearHpOBaBLIMX MOAOOHLIM O6pa30M, BbIABHJIOCb 3HAUHTEJIb- 
ioe CHHKeHHe YPOBHA MeH B cHIBOpoTKe. IIpu 3TOM HCXOmHOe cosepxKaHue 
MEM Y HUX Obl/O BbILe, YeM B OCTAJIbHEIX rpymnax ucnpityemplx. 3 4 novyuns- 
UMX aflPeHaJIMHOBy!O Harpy3Ky OOJIbHBIX, y KOTOPbIX KJIMHWMYeCKad peakUHA 
HacTYIIHJla yepes OlpeeJIeHHbIM MpOMexKYTOK BpeMeHH, T. e€. OblJIa HECKOJIbKO 
TCTaBJIeHa BO BpeMeHH, y 2 comepxKaHHe MeH OKA3aJIOCb NOBHILWEHHbIM, a Y 
— CHM KeHHbIM. Bo Bcex CJlyuaaX KOHIeCHTpalluA Me B CbIBOPOTKe H3MeHH- 
Nach 3a CueT WlepysloNa3MuHa, MpHyeM CHHKeHHeE erO YPOBHA MpoucxoHJO Ha 
OHe MOBbILIeEHHOrO TOHYCa CHMMNaTHYeCKOH HeEPBHOH CHCTeMBI. 
| YMeHbIeHHe KOHILEHTPallM Me1M B KPOBM HMeJIO MeECTO HE TOJIbKO TIpH BBe- 
N€HHM alpeHasIMHa H3BHe, HO HM MpH CHMMaTO-alpeHaJIOBbIX Kpu3ax, OOYCJIOB- 
ICHHbIX Pa3JIMYHbIMH (bopMaMu MopaxkeHuA WMIHWePpatbHOK OOmacTu. Anasio- 
TMUHaA peaKUMA, T. €. CHHKCHHE KOJIMYCCTBA MEH B CbIBOPOTKe, Oblia 3apern- 
TpUpoBaHa BO BpeMA TsKeOrO CHMMAaTO-alpeHaJIOBOro KpH3a y Oo/bHOK 
JOKYMe€HTHPOBaHHOK Ha OepallMH OMVXOJIbIO MO3rOBOrO BelllecTBa Hamouey- 


MoxKHO BbICKa3aTb JIMIb HEKOTOPble MpeMoox*KeHHA O 3HAYECHHH OTMEUeH- 
HOrO HaMM MOBbILICHHA YPpOBHA WepyONNasMHHa B CbIBOPOTKe pH mopaxKe- 
HUAX MMIHIedaIbHOH OOsacTu. OnpeesieHHbIH HHTepec MpelcTaBJIAIOT B 9TOM 
(aHe Pe3yJbTATbI HCCJIeIOBaHH, BbITIOJIHeCHHBIX B Halleli a6opatopun (°,”~*). 
DpINO NOKa3aHO, YTO IpH HeEKOTOPHIX (opMax AM2HUWePabHOK MaTOMOrMM UMeeT 
MeCTO HapacTaHve ypOBHA alpeHasnHa, HOpaspeHasnHa UM Apyrux CHMMaTOMHMe- 
THuecKUX BellecTB B KpoBH. IlocKobKy WepyMONNasMuH CMOcoOeH OKUCJIAT 
HeKOTOpble ONOMOFMYeCKH AKTHBHbIC BeeCTBA, yYaCTBYIOWLMe B HEHPO-ryMopailb- 
HOM peryJAWHH, Halo MosaraTb, YTO yBesMYeHHe ero COMepxKAaHHA B KPOBU pH 
RUMIMAaTO-alpeCHaJIOBLIX PeaKILMAX ABJIAeTCA KOMMeHCATOPHOK CbopmMoH  ((pu3svo- 
WlorMuecKkoH Mepol) 3allMTEI OpraHH3Ma. 

| B autepatype umeiotca yKa3anna (*), YTO MpH BOsOyKeHHH CHMMATHYeCKOH 
HEPBHOH CHCTeMbI COsepxKaHHe MeJM B CbIBOpOTKe yBesuMuNBaeTca. Hatin an- 
WIC TOKA3bIBaIOT, UTO 3TO HME€CT MECTO IIPCHMYLLECTBEHHO B 340POBOM OpraHus- 
e, I]pu HeKoTOppIx MaTOMOrMyeCKHX COCTOAHMAX BBEeHHe apeHasMHa H3BHe, 
If. €. HCKYCCTBEHHOEe MOBbILeHHe TOHYCa CHMMaTHYeCKON HEPBHOM CHCTeMbI, paBHO 


RA CHW2KEHHEM KOHILeCHTpalluH Me B KPOBH. Onpenenenue (ppakunu IipxAMO HM 
IKOCBCHHO pearupyrouren Me MOKa3aJIO, UTO BCE Koe6aHHA YPOBHA Meu B KpOo- 
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B Tex culyyaax, Kora B OTBeT Ha BBEeHHe apeHaIMHa MMeeT MeCTO C1abaA 
CHMMaTHYecKad peakUMA, CosepxKaHuve Wepysonia3s3MHHa MoBpillaetcA. B Tex 
*Ke CJIYYaAX, KOra BOSHHKaeT HHTCHCHBHAA CHMMaTMYeCKad peak — KOH- 
IeHTpalluAa ero CHwKaeTcaA (puc. 1). Dro No3sBoO/IAeT MpeANOJORKUTb, YTO Hapacta- 
HHe€ YpOBHA MeM B KPOBH JIMWIb B OMpeeJIeHHbIX PUSMOJIOPHYeCKUX YCJIOBHAX 
COOTBETCTBYeT MOBbIINeHHIO TOHYCa CHMMaTHYeCKOH HepBHOH cucTempl. IIpu Ha- 
PYWeHHM JeATeMbHOCTH IeHTPabHbIX PeryMATOPHEIX MpHOopos (HM B CHU 
KaKMX-TO J[PyruXx, WoKa elie He H3yYeHHbIX MpH4AH), NOBbILMeHHe TOHYCa CHMIla- 
THYeCKOH HEPBHOH CHCTEMbI MOKET COMPOBORKAaThCA WayeHHeM YPOBHA Wepy- 
JIOMa3MuHa. 

Takum o6pa30M, HMelOTCA OCHOBAHHA JIA MpeqMomowKeHUA, ITO HaOMOalO- 
I(MeCA pH HEKOTOPHIX (PopMaXx AMSHWLePabHOH NaTOJIOrHH KJIMHHYeCKHe peaK- 
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Puc. 1. CoflepxxanHe Me2H B CbIBOpOTKe KPOBH IIpH afpeHaJIHHOBOH 
Harpy3ke. / — JO BBeeHHA allpeHamHua, 2— uepes 10 Muu. Mocueé] 
BBeeHHA aflpeHasMHa. @— ucnbiTyembl K., Mocme BBeeHHA ape. 
HaJIMHa JierKad CHMMaTHYeCKad peaklua; 6 — ucmbityemas H., mocue) 
BBeeHHA aflpeHaJIHHa BbIpaxKeHHaA CHMMaTHYeCKaA peakUHA THe} 

CHMMaTO-apeHasIOBOrO KpH3a | 
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uM (THMa CHMMaTO-a[peHaJIOBbIX KPH30B) CBA3AHbI C HapylWleHHeM IIpucnocobu:! 
T@JIbHbIX M€X@HH3MOB, B YaCTHOCTH, C OTCYTCTBHEM KOMII€HCATOPHOrO MOBbILUEHHS | 
ypOBHA Me B KPOBH. 

Tlockoupky WepysOna3MHH ABJIAeTCA (ePMeHTHOM CHCTeMOH, yuacTByt0:) 
ile B OKHCJIEHHM pAa CHMMaTOMMMeTHYeCCKHX BeULeCTB, YMeHbUIeHHe coseps 
*KaHUA MELM B CHIBOPOTKe IPH MOBbILNeHHH TOHYCa CHMMaTHYeCKOH HEPBHOH CH} 
CTeMbI MOXKET pacileHMBaTbCA Kak BbIMaleHHe OHOTO H3 CakTOpOB, OOyc0B} 
JIMBalollux COxXpaHeHue romMeocTa3sa B OpraHH3Me. 


VUucTuryT BbICHIeH HEPBHOH JeATe/IbHOCTH Tloctynuso 
Akanemunw HayK CCCP 11 XI 1959 


KaHHuKa HepBHBIX OosesHeli 
Tlepporo MockoscKoro MedHIMHCKOorO HHCTHTYTAa 
um. WM. M. Ceuenosa 


: 
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Hoknane Akafqemunu nwayr CCCP 
1960. Tom 130, Ne 3 


PH3SHOJIOTH A 


H. A. KPbBIIUOBA u K. M. LWITEMHTAPT 


SOCTOAHWE PEYEJIBATATEJIbHOrO AHAJIN3ATOPA nPv A®A3HH 
(ITpedcmaenzexo akademuxom E. H. [aeaoecxum 14 1X 1959) 


Pan apropos (1) u3syyamn peyenBuraTesbHble HapyllieHua pu acdasun, yye- 
If OCOOOe BHUMAHHE COCTOAHMIO 3BYKOBOFO KOMIOHEHTA PeUH; HMM Obi TakxKe 
TMeYeH PAI APTHKYJIAMMOHHIX PacCTPolicTs. OHaKO OJHUM U3 HeEOCcTaTOUHO 
aspaOOTaHHbIX BOMPOCOB MpH M3yYeHHM NaTOMOrMu peu y OoMbHDIX adasnel 


SSR 


Puc. 1. Xapaxrep muorpamm: J — y 3foposoro uenoseka, //—V — y moxelt, Oomb- 
HBIX acpasneli pasHblX BuyoB. | — oTMeTKa Bpemenu (0,1 ceK.), 2— Xo MMorpaMMEt, 
3 — ormetKa (oHorpaMMbl, 4 — OTMeTKa pa31paxkUTeA 


|ponosmKaeT OCTABATHCA COCTOAHNE peyYeABUrAaTeIbHOrO anasM3aTOpA, .OCObeHHO 
| Tex culyuaax, KOPa OTCYTCTBYeT BOSMOXKHOCTL 3BYKOBOFO OPOPMJeHHA Pedy, 
Mut ucnomp3opaiu MeToauKy (omvcaHHy!o ofHuM us Hac— K. _ Iltettx- 
APT) H3yYeHNA ABUTaTeMbHbIX pedJeKCOB HyTeM PerHCTpallHH 9SJleKTPOrpaMM. 
JePuCTPallusA JBUPaTeMbHbIX peakUMit STO METOAMKOM ABJIAeTCA HanOosee y00- 
oO Tipu usyyeHum (byHkunu peveBbIx MBI. Hamu Mpopofusiach peructpalud 
WWeUHBIX COKPallleHv C MObASHIYHO-YeIIOCTHOH HM XeBATEIbHOH MbBIILIIL. 
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[lox Hamm HaOmogxeHvem Haxoguuiuch 17 OOMbHBIX C Pa3JIMUHbIMH (POPMaMH 
apazuu: 14 my2kunH uM 3 2KeHUIMHEI. Bospact OoubHBIX KOMeOAasICA OT 23 70 68 ser, 
JlapnocTb 3a0oneBanusa oT 3 Mec. go 14 ser. Bcero Optio mpoBezeno 96 HaOJI10- 
nenult. Hexoroppie 6oIbHble OOCeAOBaIMCb MOBTOPHO B TeyeHHe 2 mec. | 

Qruonorua 3a6oneBanuli Opiia cmemyrouleH: cocyqucToH 13 uemoBek, TpaB- 
MatTuyeckoh 2 u uHdpeKUMOHHOM 2 uesOBeKAa. | 


Puc. 2. XapaktTep MMOrpaMM pM pasIMU4HbIX BUAAX MCcCeAOBaHUA OobHbIX acbasuel. a: I - 
weTKaA PeCaKUMA Mp MpOW3HeCeHMU OTAebHBIX cloB; J] — peakIlHA MpH MpoBeleHHH accolné|| 
THBHOTO SKcMepHMeHta, //] — peaKUuaA MpH NpewNowKenun o6oOulenua; 6: J — ANMTe/IbHB)) 


IIHCH TOT Ke, 4TO Ha pu. | | 

: 

3a BpeMA MpeObiBaHHA B KJIMHUKe OO/bHEIe NomTyyamn ranramo6loKupyk! 
mue H KypapenonoGuble BelllecTBa. | 
B pesyJIbTaTe MpOBeeHHEIX HCCJIeEOBaHuM HAMM ObIIO ycTaHOBJIeHO, 4TO | 
BCeX OOJIbHEIX OOHAPYKUBAIOTCA BbIPAKeHHbIe HapyIUIeHHA B Peve_BUraTebHO} 
anasusaTope. 
HaOmogzenua MpoBoxwivcb B pa3sJIM4HBIX ycloBHax: 1) 6ombHOMy nmpenaares 
AOCb Ha3BaTb PAL MpelbABJICHHBIX MpeyMeros; 2) Npeqarasocb NoBTopenn! 
COB; 3) MpOBOAWICA ACCOWMATHBHbIM SKCMepUMeHT; 4) MpOM3BOMNICA MOKa3 Cel 
PHH 3apHCOBOK C TpeqoweHHemM ux OOObueHHA. 
KOHTpOJIbHbIe HaOMOJCHHA HA 300POBbIX JIOAAX MO3BO/IMJIM yCTaHOBHTI! 
4TO XapaKTePHbIM JIA HAX ABJIACTCA YETKOCTb PHCYHKA COKpAallleHHOM MbILIII| 
COOTBETCTBEHHO JAHHOMY CJIOBY, MOJIHad COBMaaeMOCTh «pucyHKa coBa» Tp/ 
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| MOBTOPHBIX ero PerHCTPalluAX, OTCYTCTBHeE MOCJepeyeBEIX COKpamleHui, OBICT- 
poe BosBpallleHve K UCXOAHOMy cocTosHHIO. Bpema mpempeyesoro coKpatlenua 
| MBILUIbE CocTaBuneT Bcero 100—120 m/cex. IIpu acconuaTuBHom sKcnepumeute 
CKDpbITHIM MepHog oTBeTa B cpegHem cocTaBsneT 1—1,3 cex. 

| Y OObUIHHCTBA HCCIeOBaHHbIX HAMM OOJIbHBIX He OTMeyaJIOCb ueTKOrO Xa- 
|PakTepHoro «pHCyHKa CJIOBa», MBILIMbI B TeYeHHe JHTebHOrTO BpeMeHU (0 
100 cek.) He BO3Bpalllaiucb K WCXOqHOMy cocTOsHHIO NoKoA. Ormeyanuce 
| MHOXKECTBCHHBIC MBINICYHbIe COKPalleHHA, HOCAUIHe XaoTHYecKu pudpysubti 
XapakTep. WJIH XapaKTep JWIMTe/IbHbIX ABTOMATHUeCKHX COKpalleHuit — «1Bu- 
| TaTesbHad OypA», KaK lO MpowsHecenusa *oHeMbI, Tak M Mocse uv LaxKe pu Nou- 
HOM OTCYTCTBAM (ouempl (puc. 1). Hamu oOHapyxKeHa Hapacratoulad BbIparKeH- 
| HOCTb 9THX HapyUleHH B 34BMCHMOCTH OT CJIOXKHOCTH IIpexDABJeHHOH peyeBol 
| Balaun (accouHalua, oSoburenue). 

B cayuae, re BOCCTaHOBMBUINeCA acbasMuecKHe HapyllenuaA flan ueTKuii 
«PHCYHOK CJIOBa», MpelbABMeHHe Ooee COKHIX PCYEBLIX 3aad CHOBa OOHAapy- 
*KUBAIO HEMOCTATOUHOCTS (PyHKWMM peyeLBuraTebHoro aHamu3zaTopa (puc. 2a). 

JleyeOuble BO3qeHCTBUA Ha OOJIbHBIX 3aKJIOUANMCb B MpHMeHeHHH MelHKa- 
| MeHTOB, MOBbIMMaOUlHX BO3OYIMMOCTb KOPbI H CHM KAaloOulMxX BOSOyAUMOCTS MOL- 
-kopku. Kak BuyHO H3 MpHMepa MpefcTaBeHHbIX 9eKTpOMMOrpaMM y OOJIb- 
Horo A., fefictBue STHX MpemapaToB (B WaHHOM cJIly4ae KypapemoxoOuoro mpe- 
Mapata 9/1aTHHa), BbIPaSHJIOCb B YMeHbUICHHH KOJIM4YeCTBA MbILeYHbIX COKpalle- 
Hu. B janmbHedillem, Mocje MpoBemeHHOrO Kypca CHCTeMaTM4YeCKOrO eYeHHA 
91laTHHOM HM peyeBoH TpeHHPOBKOH B TeyeHHe 2 Mec., OTMedAaMOCh 3HaUMTebHOe 
yulyullenve U HOpMaH3allua MbIMeyHOrO «pucyHKa CoBa» (puc. 26). 

B pe3ysbTaTe MpOBeNeHHbIX HCCJIeEIOBaHHH MbI CUMTAeCM BO3MO2KHBIM CleJlaTb 
| clleqyroulee 3aKksmouenve. Hanwuune WIMTeIbHBIX Mpek- H MocepeyeBbIxX MbIlled- 
HbIX COKpallleHuit (Kak COMNpoBORKaONlNXcA CPOHeMOM, TaK HM 6e3 Hee) HOCHMLMX 
YaCTO aBTOMAaTHYeCKHH, PHTMHYeECKHM XapaKTep, CBUJeTeJIbCTByeT O HapylleHuu 

peryAWHH WBuraTebHOrO peyeBoro aHasM3aTopa. 

YcuNenve HapylWeHuH B peyeNBUraTeIbHOM aHaJIM3aTOpe pH Mpenbas- 
| Jl@HHM OO/IbHDIM Ooslee CJIOKHbIX peyeBLIX 3amay (accolualHa, ob6obmeHHe) 
_ yKa3bIBaioT Ha HapyWIeHHA BbICWIeH MHTerpaTHBHOM JeATeJIbHOCTH peueBura- 
| TeJIbHOrO aHasIM3aTopa. 

B uate paOote Mbl Hcxolquau v3 NomoxKeHul MV. I]. Tlasnosa o crpyKtype 
M (yHKIWH peve_BuraTebHOrO aHasIMsaTopa. 


Tloctynus0 
9 IX 1959 
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Jloxrnayn AkaweMunM Hayk CccCcP 
1960. Tom 130, Ne 3 


@H3HOJIOTHA 


lr. 3. WIYXET-KATAH u A. M. IMME 


BJIMAHWE YCJIOBHH OCBENIEHHA HA MOJIOBbIE MPOMWECCHI 
Y BEJIbIX MbILUIEM 


(IT pedcmaeneno axademuxom H. H. II[maaveaysenom 24 VII 1959) 


B nacTosuee BpeMA HaKOlieHa OOWJIbHaA JIMTepaTypa Mo BOIpocy oO BAKSA- 
HHH (OTOMEpHOMMYeCKUX YCJIOBHA Ha MOJIOBbIe M BereTaTUBHbIe PyHKIM 2HBOT- 
HbIX. OKa3asl0cb, YTO 3TO BJIMAHHE OCYILECTBIA€TCA HA OCHOBe 3PHTeJIbHOM PyHK- 
Wu ruia3a. B ocHoBe €fHHOH ONTHKO-BereTaTHBHO-reHepaTHBHOM CHCTEMbI JI@KUT 
TpHOla 3PHTe/IbHbIe HePBbl — MpOMexkyTOYHBIA MO3r — rumodys. 

Han6ouee nompoOHo H3yyeHO BJMAHHe POTOMepHOmNYeCKUX YCJIOBHKM Ha pa3- 
MHOKeHHve; Ha ITOK OCHOBEe OblIa NpelowKeHa KNaccHPuKaWWA AWHBOTHHIX Ha 
COOTBeTCTByIONLHe (PoTONepHomMyuecKHe TpyNMbl (AIMHHOAHEBHbIC, KOPOTKOHEB- 
Hble HW HeliTpasibuple). HavOosbuiee KOMM4eCTBO HCCJIeJOBaHHH BbIMOJIHeHO Ha 
HAC€KOMBbIX, IITHIaX, a TaKXKE Ha MYUWIHbIX 3BeEPAX, T. €. OOBEKTAX, WOCTATOUHO 
YHOOHBIX JJIX MACCOBBIX HCCJeqOBaHHH. BowbuwinHcTBO Nopoy Kopos, JoWayen, 
CBUHeH, BHJHMO OTHOCHTCA K JJIMHHOJHeEBHOH pyle. CaMKH 9THX 2KMBOTHBIX 
ABNAIOTCA MOJIMSCTPaJIbHbIMH, a Y CaMILOB CllepMaToreHe3 TeyeT HelpepbIBHO. 

B NpoOv3BOCTBeHHbIX yCJIOBHAX JO CHX TOP OTCYTCTBYIOT PeKOMeHallHu 
M10 JJIMTeJIbHOCTH CBETOBOFO JHA JLJIA 2KUBOTHDIX Pa3HbIX MOPO HW pasHbIxX HalipaB- 
JICHHH MpOyKTHBHOCTH, C ydeTOM BO3pacTa H yCJIOBHH KopMJieHua. Bo MHOrMX 
XO3HHCTBAX IPaKTHKYeTCA COJep2xKaHHe X%KMBOTHHIX TPH HeMpepbIBHOM OCBeIIle- 
HUH, YTO CUMTAeTCA YNOOHBIM B WeIAX KPyrslocyTOUHOTO HaGJIOMeCHHA 3a HHMH. 
B To Ke BpeMA BOMpOchl BIMAHHA TAKUX YCJIOBHH Ha MOJOBOK Mpomecc noyTH 
He HCCJI@OBaHbI. 

IlonoBoH mpomecc y OeubIx MbIWeH XapakTepu3yeTca TeMH 2%Ke MIpH3HaKaMu, 
4TO HM Y BbIIMeHaSBaHHbIX KHBOTHBIX, H OHH B HEKOTOPOH cTeMeHH MOryT pac- 
CMATPHBaTbCA B KayeCTBe MOJeJIbHbIX OObeKTOB. IlostoMy Ha HHX MbI W3y4HIA 
BJIMAHHE Pa3JIMYHbIX YCJIOBHH OCBeLICHHA Ha MOJIOBbIe MpOleccbl, a HMEHHO: 
CpOKH NOJOBOrO CO3PpeBaHHA, MPOOJDKHTeJIbHOCTh WHKJIOB, 9CTpyca HW uaCcT- 
pyca, 4HCIO TOJIOB 3a OKOT H BeC HOBOPOKJCHHbIX MbIILLaT. 

MaTepvand wu MeTORHKA. Moblin cofepxalucb B NMO,BaIbHOM 
MOMCLLCHHH C SalITOPCHHbIM OKHOM IPH HeMpepbIBHO BKJIOYeHHOH Jamie B 
100 pr. Kuerkv C 2KHBOTHBIMH HaXOMHJIMCb B epeBAHHBIX Kamepax (260 x 60 X 
< 50 cm), Mpwuem y KaMepbl, NpeqHa3HayeHHOH JIA XKMBOTHHIX HelpepbLIBHOM 
«CBETOBOH» TpylMbl, MepeqHAA CTeHKa Oplia 3acTeKeHa. Kamepa, B KOTOpOi 
COWePKAJINCb MBILUH HeMpepbIBHOH «TeMHOBOM» Tpylbl, H3HYTPH Oplia OOuTa 
Tosiem. [lepeqHve aHepHble WHTbI BbIABHTaHCb TOJbKO Mp CHHeEM cBeTe. 
Ilepeq HMM CO CTOpOHDI KaMepbl Obia yKpelieHa MIOTHaA YepHaa IWTOpa. 
Tak jocTuranacb KpyrsocyTouHad TeMHOTA. 

B Tperbel Kamepe yepeqoBanve cBeTa HM TeMHOTEI OCTHTaocb cMeHOli 
(PaHepHbIX WIMTOB H CTeKMa. OTH KMBOTHBIC HAXOLMJNCb Ha CBeTYy 9 uac. B CyTKH, 
HempepbiBHO. Kamepbl BeHTHJIMpOBaJIMCb Yepe3s KOJeHUATHIe 2KecTAMLIe TPyOnl, 
OTKPbIBaBIMeca B MosBal. Temmepatypa B TeMHOBOM KaMepe Opivia Ha 1° HuKe, 
yeM B JBYX Apyrux (cpequaa 14°). 
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Mbit BceX OMbITHDIX Ppylll KOPMHJHCb OAWHAKOBO M0 MPHHATHIM pall\HoHaM. 

B I cepuu onpitop B KaMepbl ObIIO MocTaBseHO NO 3 KJeETKH, B KAKO u3 
TOPIX ObIIO Mo 5 CaMoK H | camuy. Ha moTomcrTse OblvIO HCCIeNOBaHO BUIHMAHHE 
I3JIMUHOH MPOMOJMKUTEJIbHOCTH CBETOBOFO JHA Ha CPOKH MosoBoro cospeBaHuaA, 
IHTEJIbHOCTb WHKJIOB, SCTpyca H AuscTpyca. C MOMeHTAa OTKPBITHA BuarasMula 
TeyeHHe 3 Mec. (HOAOpb—aHBapb) y Mblllleli erkeMHeEBHO Opasucb Ma3KH H 
‘CIEMOBaJIHCb NO, MHKpocKonom. 

Bo II cepuu onzitos B Kaxol rpynme Obi0 no 40 caMoK, K KOTOPbIM B BO3- 
icte 2 mec. (Bec 19—22 r) 6b NogcaKenb CaMIbl B BO3pacte 3 mec. (Bec 
—30 r). B Kako KieTKe Haxoqusocb mo 5—6 camoK u no | camuy. Onpir 
Wicd 4 Mec. (Mali — aprycT). YuutTpiBasocb BpeMA MepBbIX TPeX “OKOTOB, 
ICO HOBOPOKACHHBIX, HX BeC HW OMNpeeMANOCh YHCO XOJOCTbHIX CaMOK. 


Ta6Oauua | 


Buausuwe cBerosporo P@*KHMa Ha MOJIOBbIe IIPOMecchl y OeNbIxX MbIleH 


| = Uncso 3ct- 
| Be Pasbubix (9) H : 3 
Po o| AM9CTPambHbIX | Yyeno WHKAOB c pasHOk HTebHOcTHIO | ¥ ES 
Somes (0) Het a eo 
Were S a = (cpeqH. Ha acTpyca, % ke | So 
wag| CaMKy 3a oe | oF 
cofepKayHuan 5) SI 3 Mec.) ad Si 4 
oe ae PA TRON da | ae 
ane & | bx mw fe | oe) See fm hel ee 
Se 3 to) FL i i=¢ i=¢ i=¢ =¢ ea ese, || ens; 
jaa) g ES = x) oD ) 12 oO rH ]/Od [Oa 
eT Se Ooo 42,5 DORA He All COROL Ege 2,6 Aer 1,0 6,4 2,4 
MHOTA 37,1| 31.3 | 43,4 | 36,0] 36,6] 20,2| 4.8 | 4,4 | 0 1,3 | 5.5 | 2:0 
/ac, CBETOBOH Jenb 36,03] W550) | 4150, DE QA 2 e282 a0 0,9 0,9 Pil 5,9 Zao 


PesyabtaTu. TIlontyuenupie (aHHble O BIHAHHH yCJIOBuH OCBeULeHHH 
MOJIOBbIe MpOWeccbl CAaMOK OeJIbIX MbIMWeH MpefcTaBJeHb!l B TAO. 1, a pesyub- 
Tbl BAPHalWMOHHO-CTaTHCTHYeCKOH OOpaOoTKH STHX MaTepHasioB — B TAO. 2. 
| Ec cpaBHuBaTb BJIMAHMe YCNOBHH KpyrOCyTOUHOrO OCBeLLeHHA WU 3aTeM- 
HUA, TO BHIHO, YTO B CpeHeEM MOj, BJIMAHHEM HeIpepbIBHOFO OCBeLLLeHHA YCKO- 
JOCb HacTyIleHve MOOBOrO CO3SpeBaHHA Ha 2,0 JHA, YACIO SCTPaJIbHbIX JHeH 
3pocuio Ha 4,0 WHA, THCIO AM9CTPaMbHbIX AHEM YMeHbIUUHOCb Ha 0,6 2HA H IIpo- 
|DKUT@JIbHOCTb IMKJIOB M 9CTpyca BOspocsa Ha 0,9 u 0,4 qHA COOTBeTCTBEHHO. 
O6paulaeT Ha ceOA BHUMAHHe TaKKe TO, 4TO NO BMMAHHEM HelpepLIBHOrO 
BelleHHA Ha 8% YyBeHYNOCb YHCO WHKJOB, C JJIMTeIbHOCTbIO BCTPyCOB 
—4 cytox. B Temuosoi rpymne Onisio Ha 10,9% Oonbuie WHKJIOB C AHTeWIb- 
CTbIO SCTPaJIbHOrO COCTOAHHA B | cyTKH. 
| Ilo copokynHocTH MpHBesqeHHEIX (PaKTOPOB MOXKHO YTBEPKLaTb, YTO yCOBAA 
HIPepbIBHOTO OCBeILeHHA OKa3asIM CTHMYJIMpyloulee BJIMAHHE Ha MOJIOBYyIO 
cTemy OeJIbIX MbIIlel. ITOMy BbIBOLY He MpOTHBOPeyHT H PakT HEKOTOPOrO yBe- 
(YCHUA MPOOJOKUTebHOCTH WHKJIa y %XMBOTHBIX CBETOBOH Tpyllbl, Tak Kak 
HCJIENHeEe MPOM30WIO He 3a CUeT YBeJIMYeCHHA CpefHeroO YMCA THICTPaMbHbIXx 
(eH, a 3a CueT BO3PaCTaHHA JVJIMTeMbHOCTH SCTPasIbHOrO cocTOAHHA. Kak BHI- 
> 43 Tab. 2, Mo MepBOMy Ipv3Haky pasHula MexKAy rpyliamu Opla HesocTo- 
ipHOH, a Mo cpeque JHTebHOCTH SCTpyca pasHHa Mey rpynmamu Opiia 
qomHe jocToBepHol. Ilo 6ombuIMHCTBy HCC/eOBaHHbIX MPpH3HaKOB KOPOTKO- 
J@BHbIe PpyMMbl, HaXOMMBLIMecA Ha 9-GaCcOBOM He, 3aHHMaIOT MpoMexkyTOuHOe 
bIOXKCHHE MeXKLy CBETOBOH WH TeMHOBOH Yrpylmamu, a MO YHCJy SCTpaJIbHbIx 
ke (3a 3 mec.)— OfMHaKOBOe MomoOmKeHHe CO CBeTOBOM rpymnon. 
| Sto O6cToATeIbCTBO TakxKe CBUJeTebCTBYeT B NOJIb3y CTHMYJIMpytoulero 
IMAHMA CBeTa Ha MoOOBy10 cucTemy OevIbIx MpllleH. IIpu cpaBHeHuH KOpOTKO- 
{€BHOM M TEMHOBOH py MbI 10 OOJIbINMHCTBY MpH3HaKOB HMeeM IIpaBo FOBO- 
{Tb O BJMAHHH KOpOTKOrO CBeTOBOrO AHA, TOJbKO Kak O TeHJCHUMM, Tak 
1K pasHulla Mexkyy STHMM TpyliaMu Opa FOCTOBepHOK TOJIbKO Mo cpelHen 
OMOMMKHTEIbHOCTH 9cTpyca, a MO 4HCMY SCTPaJIbHBIX WHE Ona OplIa OH3KA 
joctopepHoctu (¢ = 2,4). 
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Ta@unu a 2 


Pe3 yAbTaTbl EapHaHOHKC-CTaTHCTHYeCKOK COpa6oTKH MaTepHasoB ONbITAa 
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J\autTembHOCTb 9cTpyca, 
auHet 


t 


J\AvTeIbHOCTh WuKAa, 
mHet 


Uncno0 AHSCTPaIbHbIX 
wuHeli 3a 3 Mec. 


t 


Uncuo sctpasbubix Heh 3a 
3 mec 


ce Ees 


Bospact K HacTyMJ. MomoB. cospesB. 
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9-uac. cBeTOBOM JeHb 


Ilpv u3y4eHHH BAMAHHA yKa3aHHbIX yCJIOBHH H 
BpeMa TepBoro OKOTA, YHCO POAMBUIMXCA 3a TH! 
OKOTA MbIlIaT H HX CpefsHuH BeC OKa3aJIOCb, 4TO n 
9THM IIpH3HaKaM OCTOBepHble- pasJIMGHA MEK 
*KUBOTHBIMM Tpex rpyln orcyTcTBoBatH. 3a Tp 
OKOTa B CpeHeM Ha OfHy CaMKy MpHIIOCb MbILMZ 
(BMecTe C 3MOpHOHaMHM B poraxX MaTOK): pH Help 
PHIBHOM ocBelleHHu 6,8, Mp HeMpepbiBHOH TeMHOT 
6,6 1 Ha KOpOTKoM jHe 7,0; cpemHHi Bec HOBOpOxK er 
HbIX COCTaBHsI CooTBeTcTBeHHO: 1,5; 1,6 u 1,6 Tr. | 

JlaHHple 0 NOJOKUTeEIbHOM BJIMAHHK Ha MOM 
By!O CHCTeMy OeJIbIX MbllleH ycCIOBHH KpyrsiocyTot 
HOrO OCBeILCHHA, BEPOATHO, MOMKHO HCTOJIKOBAI 
Kak yKa3aHHe Ha TO, 4TO OHH OH3KH K pyr 
J\JIMHHOJLHEBHBIX 2XHBOTHBIX. | 

Mpiuiv-MlovleBKH =6ABMJIMCb =6TepBbIM — OObEKTO} 
HCCJIELOBaHUA ChOTOMepHOAH3Ma Ha MVJICKOMMTAIOLy 
(°), Mpwuem Opllo ycTaHOBJIeHO, YTO OHH Mepectakt 
Ppa3MHOKATLCA MpH COKpallenuu cBeToBoOro JHA C 15 J) 
9 yac. Y Gemonorux Mpriel (P. leucopus) mocrener; 
HO BO3pacTalolllu CBeTOBOH eHub (c 13 go 18 yac} 
yCKopadl HacTylueHue asctpyca (1°), CreqoBateJbHi) 
3TH MbILUM OTHOCATCA K JJIMHHOMHEBHBIM XKHBOTHBIM. | 

Peakilua PpbI3yHOB Ha yCJIOBAA KpyrsiocyTOUHO!| 
OCBeILEHHA HJIM 3ATEMHEHHA MavlO uCCIeqoBaHa. Ci 
lepxkaHHe KpbIC IPH KPpyrsocyTOUHOM OCcBeILeHy! 
BHayasle COKpalllao TWepHowbl MexKAy ICTpycamy, | 
3aTeM TIPHBOAHIO K HellpeppiBHOH TeuKe (°). 9h] 
yKa3piBaeT Ha Ooslee CHJIbHYIO, MO cpaBHeHHIoO c 6 
JibIMH MbIMWaMH, peaKUWIo KPpbIC Ha JaHHble yeu 
Buin. Ha ycnoBua KpyrsocyTouHOoro 3aTeMHeHP| 
HeKOTOPbIe BHAI KPbIC H MbIWeH pearupyloT yVIMH' 
HHeM TlepHOOB Me@xKAyY ICTpycaMH Hu ocTaOeHHe} 
MIOJOBbIX pediekcoB (°,”). OjguHako Ha kKpouMKax | 
OeOHOrHX MbIMWax TaKOH osPekT He OTMeueH, 47] 
yKa3biBaeT Ha BuocneltudpuunocTth peakunu (8,1) 

K. 5. Caeuuu (?), u3ydaa BIMAHMe COBH Kpyrs) 
CYTOUHOPO OCBELLLCHHA HW 3ATEMHEHUA HA MIOLOBHTOCT| 
H YHCIO XONOCTEIX CaMOK GOe/IbIX MbIlei, cyesal 
BbIBO, YTO Y MbIllleH pelemlTopamu cBeTa ABMAIOTC| 
He TOJIbKO ryla3a, HO H Koa. 

OnHako Bero OMbITe TpakTwyecku OTCYTCTBY¢! 
pasHuia B IVIOMOBUTOCTH CJeMbIxX MbIlleH, HaXOM) 
Wuxca Ha cBeTy (74%) wu 3pauuxX MbllleH, Haxo_M) 
wuxca B TemHoTe (70%). B To xe BpeMA UM Tom | 
yeHa 3HaUHTeIbHad pasHHita (23%) B TIOMOBUTOCT| 
SPAUMX H CJIEMbIX MBIMeH, COMepxKaBLIAXCA B TEMHOT) 
KOTOpy!iO aBTOP MbITaeTCa OObDACHUTb MPOHHKHOB) 
HHeM pacceAHHOrO CBeTa B 3aTCMHEHHOe TIOMeLLeHH 
rye cojepxKasiucb 3paAqve MBILLIH. 

Cy NO HalluM 2aHHbIM, MpHMeHsBIMeca yeu) 
BUA OCBeLLeEHHA HM HeNpepbiIBHad TeMHOTa (akT) 
yeCKH He BJIMAIOT Ha MJIOMOBUTOCTb MbilleH. Kom) 


t 
| 


YeCTBO XOJIOCTLIX CAMOK MO KeT 3aBUCeTbh KaK C 
COCTOAHHMA UX TMOMOBOH CHCTeMbI, TaK H MOJOBC! 
cuctembl camilos. IloceqHHi Npw3HakK B WHTUpy) 
MOH paOoTe He KOHTpOwMpoBasca. Kpome Tor 


cleqyeT OTMeTHTb, uTO K. 5B. CsBeunupim ne Onis 


, 
f 


MOJIHOCTbIO COOMOMEHbI CBETOTEXHMYECKHE YC/IOBHA OMbITa H He MIpHBeeHEI pe- 
3yJIbTaTbI BapWallHOHHO-CTaTHCTHYeCKOH OOpaOoTKH MaTepHasoB ombita. Ilo- 
3TOMY HeT OCHOBaHHM COrmacuTbCA C ero BLIBOJOM O TeHepaJIH30BaHHOM  BOC- 
NPHATHH CBeTa MMeKOMHTaIONIuMH. Tem Ooslee, 4TO 9TO MpOTHBOpeYHT OMLIT- 
HbIM JaHHbIM (*,°). HeyOequTembHbI H MpeqcTaBJIeHHA O pellenilHH BUAMMOrO CBe- 
{Ta OTKPbITBIMA yYacTKaMH Ko OTH (!,°). BuguMmo, y TemoKpoBHBIX dotore- 
jpHOmMuecKHe BO3JeHCTBHA BOCIPHHHMAIOTCA TOJIbKO Ta30M. 


Beecoro3HblH HHCTHTYT 2KHBOTHOBOCTBa Tloctynusto 
29 VI 1959 
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T. A. JETJIA® 


OMNbIT MOBTOPHOrO OCEMEHEHHA AMI, OCETPOBbIX PbIb 
B BECKAJIbILHEBbIX CPEJAX H B BOJIE 


(ITpedcmaenexo axademuxom H. H. IU maaveaysexom I VIII 1959) 


Ha saiiax ocerpossix ppi6 moKasano (!), yo B oTcyTCTBHe HOHOB Ca Mporcxo-} 
JMT COe,MHeEHHe TaMeT, HO HE OCYILeCTBJIAeCTCA MpoOlecc aKTHBAalHH, B pe3yJIb-| 
Tate yero TakHe Alla OCTAaIOTCA HeOMMOMOTBOPeHHbIMH. AKTHBAallWA He HacTy-| 
llaeT H B TOM CJly4ae, eC Ala HellocpesCTBeHHO Mocyie HX OCEMeHEHHA B pac-f 
TBope oKcaslata Na nNepenectu B Boy (*). Bos3HHKaeT BOMpoc, HaCKOJIbKO NOJIHO-F 
ICHHbIM ABJIAeCTCA KOHTAKT CiepMaTo3oHa C AHIOM B OeCKaJIbIIMeBbIX Cpeqax v9 
H@JIb3A JIM, AKTHBUPyA Takve Alia B Bose (HCKYCCTBEHHO HJIM MyTeM MOBTOp-4 
HOO OC€MEHeEHHA), BOBJICUb OKCAJIATHbIM* CMepMHH B pasBUTHe. 

B cuyuae BKJIOYCHHA OKCaaTHOrO CNepMHA B PasBUTHe IIpH ACKyCCTBeEHHON) 
aKTHBalHu ALIA OKa3aJIvcb Obl OMJIOMOTBOPeHHbIMH, a MOBTOPpHOe OCeMeHeHHe) 
JOJMKHO Oplvio Obl MpHBeCTH, KaK H B OMbITAX MOBTOPHOFO OMNMOJOTBOPeHHA} 
(=>), K Momucnepmun. 

MuoroyuncuieHHble MOMbITKH TOJlyuYuTb BKJOUeHHeE OKCasaTHOrO CIlepMHAq 
TyTeM MCKYCCTBEHHOH aKTHBallMH (yKOJIOM, THMepTOHHUHbIMH pacTBOpaMHl 
CaXapOB, MOYEBHHbI MH IJIEKTPOTOKOM) He YBeHUAaJINCb yCIeXOM: Alla pasBuBa-} 
JIMCb TOJIbKO NapTeHoreHeTuyeckH. UpesBpiaiHo 3aTpyHeHHbIM OKA3aJIOCb BKJIIO-! 
YeHHe OKCaaTHOrO CNepMHA B pa3BHTHe UH B OMbITAaX NOBTOPHOFO OCeMeHeHHA. t 

B panee mpoBeyeHHbix (1) OMbITaX JByKpaTHOrO OCeEMeHEHHA AHI OCETPOBBIX | 
ppiO (B pacTBOpe OKCalaTa, a MOTOM B BO) ONJIOJOTBOPHJIHCb TOJIbKO eMMHHG- | 
Hple altita. MoxkuHo Oplvio NpeAMOMOKUTS, YTO CMepMaTOSOVAbI, BOWWeTWINe B y3-) 
KMe KOHUeBbIe OTICJIbI MHKPOMMJIAPHbIX KaHaJIblleB B OeCKaJIbILMeBbIX Cpeax, 
3aKYNOPHBalOT UX H TEM CaMBIM IIPelATCTBY!IOT MPOHHKHOBeHHIO HOBbIX CIepMa- | 
TOSOHOB B BOJe. Ecam TO cipaBeqHBO, TO Tora YMeHbILeHve KOHILeCHTpa- 
IMM CIe€pMbl IIpH OCe€Me€HCHHH B OKCaJlaTe H BpeMeHH, B TeyeHve KOTOPOTO 
Alia HaXOLATCA B IpHCYTCTBHH aKTHBHbIX CMepMaTO30H 0B (MposowmKuTesb- | 
HOCTb OC€MCHEHHA), JOJDKHbI YBeCJIMYHTb BeEPOATHOCTb OMVJIOMOTBOPeHHA AIL 
Ip MocJeLyOuleM HX OCeEMeHEHHH BBOe. UTOOb! HCMOMb30BaTb MeTOL MOBTOP-— 
HOPO OC€MeHEHHA, Hperkye Bcero Halo ObINO MpOBepHTb CipaBeAJIMBOCTb 3TOFO! 
IIpeMMOsIOXKeHUA. 

ONbITEI MpoBosHiMcb Ha siuax ocerpa (Acipenser giildenstadti colchicus: 
v. Marti), cesproru (Ac. stellatus Pall.) u 6eryru (Huso huso L.) na Porox-: 
KMHCKOM OCeTPOBOM 3aBoge B 1958—1959 rr. J]ia CBA3bIBaHHA MOHOB KaJIbIlMA | 
UKpy BO BCeX OMbITAaX BbIep%KHBAIM B pacTBOpax OKCaviaTa Na, 3aTeM, B NepBOM. 
ONbITe, PaseAJIM HA HECKOJIbKO MOPIH HU OCeMeHAJIN CllepMol, HeMocpeyzCTBeHHO: 
Tepe MpHOaBsienHem K UuKpe pasOaBseHHOK 0,01 M pacrBopom okcanatra Na 
B pa3HbIX OTHOWeHHAX (oT 2,5 -107 go 1 -10-* B 3aBNcuMocTH oT rycTOTHI Crep-: 
MbI MH MOJBHXKHOCTH CiepMaTO3OHOB). Willa BbIJepXKUBAJIM B OKCasIaTe CO cHep-! 
moi |, 3 uu 5 MuH., Mocwle YerO MHOFOKPaTHO ONO/IaCKHBasIM YHCTEIM paCTBOPOM 
OKCaJlaTa, a UACTh NPOBOLMJIM JIA HHAKTHBALLMH CIepMaTO3OHOB Yepes pacTBOp 
qeteprenta «Hosoctp» (°). [lepeq ocemeneHvem B Bose 4aCTb AMI, IpeqBapuTesb- 
HO BbIJepxKUBaJIM HeEKOTOPoe Bpema (15—40 MuH.) B UHCTOM pacTBOpe oKCasaTa. 

B olpitax O3MpOBaHHOro OCeMeHEHHA AMILa MOMELLaIM Ha KOJIbILa, 3ATAHYTHIC 
M€JIbHUYHbIM Ta30M, HW MorpyKaJIv B ClepMy, pa3sBeeHHY!IO OKCasaTOM, a B KOH- 
Tpose — Bozo (1-10), Ha onpezeneHHoe wHCIO CekyHJ, Mocue yero NepeBo- 
WMJIM B PpaCTBOPHI, HHAKTHBUPyloulMe chepmatosonzoB (0,5% pactTBop peTepreH- 


* Tak MbI [It KpaTKocTH OyeM Ha3bIBaTb ClepMaTO3ONA, BOLWeAUMi B KONWeBOM KaHael, 
MHKpoNHse B OecKaJIbIMeBbIX Cpefax. 
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ra 5 Mun. wu BO,1M pactsop NaCl* 10 muun.), onomackuBamm n ocemenasu B 
Boge (1-101) B Teyenne ofuHaKoBoro BpeMeHH. 

B KaxKOM BapHaHTe OnbITOB Gpis0 oT 150 no 250 u Gonee aut. Pe3y IbTAaTbI 
YUHTHIBAIHCh Ha CTaqun 4 OjlacTOMepos, Kora NomMCcHepMubie sla BbIABAAIOT- 
CA TO HaJIM4uIO M3ObITOUHOrTO yuNCca Ona- 
cromepos (’,*). Slita, ocemMeHeHuble B pa- % 5 
CTBOpe OKCaJlaTa CEPMOH Pa3HbIX KOHICH- oa ag eae 
TpalHi Obl 3a=pHKCHPOBAaHbl XUAKOCTHIO 4 : 
Candesmue. Cpespt (7) okpaliienbi asaHom 
MJIM 2Kese3HbIM TeMaTOKCHIMHOM Ho Teii- 
jeHrattuy uw mo Metony Déupreua. 
 Yxe TepBpie OmbiThl nosTBepynsn 

MpaBeAIMBOCTb HCXOAHOTO MpemMosmoxKe- 
HHA (puc. 1). Uem Gonee pasBenennoit 

TepMOH Alia ObiIM OCeMeHeHbI B pacrT- 

Ope OKCalaTa HW 4eM MeHbIe BpeMeHH 

MeJIOCb j\JId MIPpOHHKHOBeHHA CIlepMaTo- Ot 
30HJ0B B KaHaJIbIlbl MHKpoMuie B Oec- BS UY Gate Oe Se Gig 
K@JIbILMeBLIX cpeax, TeM OOJIbIlIe CBO- ead od fee st a hall 
OOMHBIX KaHaJIblleB OOHapyxKeHO Ha pa3- 
pe3sax HUH TeM OOJIbIE AHIL OM JIOJOTBOpPH- Puc. 1. JIponeut onmoxoTBopenua pH 
nOCb B BOJe Mp NOBTOPHOM OCeMeHeHHH. REM mRactinols Roce ne eens 

PasHulla MeKy MpoleHTOM oMsojo- Scanlon. pasney paspeqennit u 5 — 
TBOPCHHA ONbITHBIX H KOHTPOJIbHbIX AIL B  cmepmoii ofnoro pasBeyenua (1 :10), Ho 
OMbITaX JO3MPOBaHHOrO OceMeHeHHA (pic. 8 TeveHHe pasHoro BpeMeHH) M B BOLE 
16) XApaKTepu3yeT KOJIMYeCTBO AHI, y (1 : 50; 5 muu.). a— altima OCeMeHEHDI B 

OKCalaTe H, MOBTOPHO, B BOJe; O6—KOH- 

OTOPbIX 3a aHHOe BpeMa B OecKaJbiine- TpOb, Alla OCeMeHeHBI TObKO B BOLE 

BIX CpeaX CMepMaTO3ONbI MpOHHMKJIN B 
IKOHILEBbIC OTEJIbI BCEX MHKPONMIAPHbIX KAaHAJIbUeB HW 3aKPbIJIH HX. 

IIlpuBeneHHble JaHHble MOKAa3bIBaloT, UTO OKCaaTHbIe CNepMHU, JeHCTBHTeJIb- 

O, TOJIbKO M€XAHHUeCKH MPeMATCTBYIOT OMJIONOTBOPeHHIO H HE BbI3bIBaIOT JIPy- 

UX H3MeHeHHH Alia B OeCKaJIbILHeBbIX Cpeax. 

Jia W3yYeHUA BO3MOXKHOCTH BKJIOUCHHA OKCaIaTHOrO CepMNA B pasBHTHe 

bIJIM HCIOJIb3OBaHbI JJIX OC€MeHEHHA B OKCaJIaTe MB BOJe OT3 N05 pas/IMUHbIX 
a3BeleHul cnepmpt. IIpopeyeno 14 onbiroB, mpocmotpeHo oKkowo 80000 sun. 
OJIMCIepMHOe ONMOLOTBOpeHve NodyyeHo B 5S OMbITax (B OCTAaJIbHbIX 9 Moun- 
TIePMHbIX AMI, HET WM WpOWeHT UX HMYTOKeH). 

ComoctaBuJieHve B 3THX OMbITaX MpOMeHTa MOJHCMepMHBIX AWW MpH OcemMeHe- 
MM Ppa3HbIMH KOHICHTpalluAMH CIepMbI B OKCaaTe HM B BOMe MOKAa3bIBaeT, YTO 
MOJIMCIEPMUA 3aBUCHT OT KOHICHTPallHH CIlepMbI pH MepBOM OCeMeHeHHH B OKCa- 
ate. IIpu oceMeHeHHH AWW PasHbIMM PasBeeHHAMM CIIepMbI B PacTBOpe OKCa- 
aTa HW MOBTOPHOM OCe€MeHeEHHH B BOse OJHHM H TeM Xe JIA BCeX AMI pasBee- 
WeM cMepMpl OOHapyxuBaeTcAH cylefyiollad 3aKOHOMepHOCTb (puc. 2). 
aKCHMaJIbHOe KOJIMYeCTBO MOJIMCIepMHbIX AIL BOSHHKaeT IIpH OCeMeHeHHH 
WIL ClepMou cpeqHHX pa3BeqeHHH (B MpHBOMMOM Ha puc. 2A oMbiTe Mpu 
,58 -104 — 2,58-10? cnepmarosougzoB B | MM® cnepmpi). IIpH MMHuMaJIbHOM 
a3BeJeHHH CIepMbI MPOMeHT OMOLOTBOPeHHA OOBIUHO HHXKe, VeM MIpH CpesHUX. 
pu O6/IbUIMX PasBeeHHAX CIepMbI B OKCaaTe KOJIMYeCTBO MOJMCMepMHbIXx 
WIL pe3KO malaeT, HECMOTPA Ha TO, 4TO YCIOBHA WIA MOBTOPHOrO OceMeHeHHA 
aKUX SIMI, Jyullle, MocKOsIbKy y HHX Coble CBOOOAHEIX MHKporuue (MpomexHT 
MOOTBOPCHHA STHX AIL OObITHO BbIlle). CpeqM MOMMCMepMHbIX AHI, CXOMHBIM 
Opasom paclipeesnetca rpyina AHI Cc Oomee BbICOKOM CTeMeHbIO MOJIMCHepMHy 
iC ¥MCIOM OlacTOMepoB GOovibule 6). 

Takue COOTHOMIeHHA COXPaHAIOTCA IPH MOBTOPHOM OCeMecHEHMH B Bose cilep- 
oli pasHbIX cTeneneli pasOaBseHua. OfHako mpu oceMeHeHuM Ooslee rycToH 


a 
SG 


pouenm onnodombopenun 


* BojbulmHcTBo chepMaTosonjoB MHakTHBHpyetca 0,1 M pactsopom NaCl b Teuenne | cek.; 
MHMUHEIe CepMaTO3OHAbI MOPyT COXpaHATh MOABHXKHOCTS M Yepes 30 ceK., OLHAKO B CiellMasb- 
0 NOCTABCHHOM KOHTpoOvle 3a UX CUET ONMOLOTBOPAOCh He Sombie 5—6% ANIL. 
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clepMo oOuluit MpoweHT MOMHCHepMHBIX AMM CObIMHO BbILUe, 4eM IIpH Aooce- 


MeHeHHM UX Oovlee pasBeeHHO cMepMow (puc. 2A). 
KovimuecTso MOMMCHepMHBIX AHI, B OMbITAX 3HAYHTEbHO Oosbule, 4eM B 
3), OCEMCHEHHBIX TOJIbKO B BORE TEMH KE 


KOHTPOJIbHBIX Alinax (KOHTpOIb Ne 


oe ee eC 6 
Mor - | 100 
a We ls Se Car! 
Na S 
3 Ee Be | &8 
NS 3 3 NS 
SS QQ 
S N “s 
S00 \? Lh boancae 
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IN L, 0 
110% 110-@ Cpednee u3 1:10u 1-10" 
Pasbedenue cnepmel npu acemenenuu 6 Code 


~|P 
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~ 
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Puc. 2. IIpoext momucnepMHM IIpH AByKpaTHOM OCeMeHeHHH 
aul B 0,01 M pactBope oxcanata Na 4B Bose ChepMOH pasHbix 
paspegqeHui. (A— ocetp; onpit Ne 11,841 Mm® 2,58-10° cnepma- 
TO30H 0B; 14,6°; auila Co CnepMoH B OKCaslaTe 4 MHH., MOBTOp- 
Hoe oceMeHeHHe Yepes 30 MHH. Mocie MepBoro. 5 —oceTp; 
onpit Ne 14; 21,0°; ocemeHenve B Boge uepes 25 mun. (/) H 4e- 
pes 45 mun. (//) mocne oceMeHeHHA B OKCasaTe). PasBese- 
HHA CIepMBl MpH OceMeHeHHH B oKCaslaTe: a— 1-107}, 
6—1-10°2, e— 1-10°§,2e— 1-107*. Koutponu: sia Bpl- 
J\epKaHbl B OKCaaTe Oe3 cHepMbI H OCeMeHEH! B BOC OA HOBpe- 
M@HHO C OC€MEHEHHEM OMBITHEIX AHO — B OKCasaTe (KOHTPOJb 
Ne 3),e — B Bose (KOHTpomb Ne 4) 


] 


pa3BeJ\eHHAMH CIlepMBbI. 
B onpite, "pescTaBvieH- 
HOM Ha puc. 25, ong 
Goble WH MO CpaBHe, 
HHIO C nostcnepaiel 
AMM (KOHTpOwIb Ne 4), 
BbIJep2KaHHbIX BCe BPe-| 
MA B pacTBOpe OKCAa-) 
JlaTa H OC€MCHEHHBIX | 
BOJ€ OMHOBpeMeHHO © 
MIOBTOPHbIM OCeMeHeHH 4 
€M OMIbITHbIX AHI. 4 

B xouTtposte Ne 17 
rae awa mocse ocemMe4 


JIMCb C(MHMYHbIe AKLa.| 

ConoctaBsieHve Mpo-% 
WeHTa NOJMCHepMuH FF 
KOHTPOJIbHBIX sALiILaX,| 


BbIJep2KAHHBIX B pactT-| 
Bope OKCalaTa H OceMe-| 
HeEHHBIX 4epe3 pasHoe BPeMA B BOMe, a TAaKKEe B AMWAX, HAXOMMBIIUXCA TaKOE} 
2%Ke BPeMA B MOJOCTHOM 2HAKOCTH HW OCeMeHEHHBIX B Boe TOM xe crlepMoifi 
(i -10°*), moka3pBaeT (puc. 3), YTO BbIepxKHBaHHe AML B OKCaaTe MOKET Bpe 
MeHHO TOBBIMAaTb HX CHOCOOHOCTb K NOJMCHepMUH; WabHeliliaa sayepxKKa AMD 
B OKCalaTe CHHKaeT CNOCOOHOCTh AMI, K OMOLOTBOpeHuIO HM NosMcnepmun! 
BplepxKUBaHHe AHI B MOJIOCTHOM %KHAKOCTH B TeYeHHe TOPO Ke BPeMEHH TAaKOrc 
JeHCTBUA He OKaspIBaeT. MKpa pa3HbIX CaMOK Il0O-pa3HOMy pearupyer Ha JlelicTBud 
OKCaJlaTa: MHOFa CKJIOHHOCTb K MOJIMCMepMHM He BOSHUKaeT COBCeM, B Pa3HBbIy 
MapTHAX BapbUpyloT CpOKH ee NOABJICHHA H YTpPaTEl. 
B ollpitax MOBTOpHOrO OCeMeHeHHA Oovlee UJI MeHee 3HAYHTeJIbHOe KOJIMYeCTB 
MOJIMCHeEPpMHBIX AMI, TAK%KE BOSHUKAeT B TeX CJIyYaAX, KOra Nepek BTOPBIN; 
OCeMeHeHHeM Alia MpoOblIM HeKoTOpoe (B HKpe PasHbIX CaMOK — pa3Hoe) 
BpeMA B pacTBope oKcasata. Ilaprun UKpbI, B HOPpMe MpespacnosoxKenHple ¥ 
NOJMCHepMMH, Take Jair Oovlee BbICOKHH MpoueHT NowucnepMun B ompiTay} 
MOBTOPHOFO OCeMeHeEHHA, eM Aa, He CKJIOHHBIe K He. Cka3anHoe OODACHS 
eT HeperyJAPHOCTh BOSHMKHOBeHMA TMOMCMepMuM B OMbITAaX NOBTOpHOrO oce| 
MeHeHHA. : 
B Tex culyyaaxX, KOra OKCaIaTHbIe CNepMMH He BKNOUaIOTCA B pa3| 
BUTHe, OHH, KaK Mbl yxKe BHJeJIM, MeWaloT ONJOMOTBOPeHHIO ANIL B BOM 
IipH MOBTOPHOM OCeMeHeHHH, 
HMIO TMowMcnepmMun. Tlocnequee oueHb HariAqHO MposBuuocb B OMbITe, ryt 
Alia TIBCJie HX OCeMeHeHHA B OKCasaTe (1 -10-*) 6plmM osupoBaHHO ocemeHe| 
HbI B Boe, B TeyeHve 5; 10 u 30 cex. (puc. 4). Kontponbunie salina 6niari 
BLIJepXKaHbl B PacTBOpe OKCaJIaTa Oe3 CIepMbI MH TakKxKe MO3HPOBaHHO Oceme} 
HeHbI B Bose. 
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a TEM CdaMBbIM IIPeCNATCTBY!IOT 4H BOSHUKHOBE | 


Takum o6pa3om, ecM ObI B ONVCaHHBIX BbIllle oMpiTrax MOBTOPHOrO oce- 
PHCHHA AHI He ObIIO BOBJICYCHHA OKCaaTHOFO CIlepMUA B pa3sBUTHe, TO KO- 
MMECTBO TOJIMCNEPMHBIX AMI JOJMKHO ObtIO Ob! ObITb BBE BCero B KOHTPO- 
AX (Ne Ne 43) u B alitjax, OceMeHeHHBIX B pacTBope OKCaslaTa HavOosee pa3Be- 
2HHOH ClepmMoH. Mexny Tem, Jeo oOcTouT uHaye (puc. 2): B siilax, oceme- 
HHBIX B OKCaslaTe Ooulee rycTOH cnepMoH, Mocle MoBTOopHoro ocemeHeHua 
OWeCHT MOJIMCNepMHM BbIllle, YeEM IPH OCeMeHeHHH %KUAKOM clepmMoii uv uem B 
OHTpovle, re BCe MHKpoMHe CBOOOLHEI. Takoli pe3syibTaT MOET ObITb OODSC- 


eH TOJIbKO BOBJIEYeHHEM B pasBHTHe OKCaaTHOrO cnepmua. IIpu stom cnoco6- 
a, 


Sze 


Pue. 3. IIpouent onso- 
OTBOpeHia HU NOUH- 
CiepMHH B Allax Oeny- 
TH, OC€MC€HEHHbIX B BO- 
me mocie mpezBapu- 
Te@JIbHOTO MX BbILepxKH- 
BaHHA B TeEUCHHE pa3HO- 
\a TO BpemenHv B 0,01 M 

pacTBope oKcamaTa Ha- 
Tpua (/) u B MosmocTHOK 
*«uAKocTH (//). a—mpo- 
WeHT OMNMOAOTBOpeHHA, 
6 — MpolexT mouucnep- 
eras MHH 


5 a 45 55 mun. 
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Npougum onnodombopenun 


/pouenm onnodombopenuA u nanucne, 


10CTB K OMJIOMOTBOPAIOIeMy eHCTBHIO crepMa- 
O3OWbI COXpaHAIOT B OecKaJIbILWeBbIX cpelaX B 
‘eueHHe JJIMTeIbHOrTO BPeMeHH MocsIe BOSHAKHOBeHHA 
SOHTakTa YameT (B yCJIOBHAX OMbITa B TeyeHHe /podanmumenonocine 
») MHH.), B TO BPeMA KaK AKTHBUpyroulee JelcTBue DOE ENOL, 
‘MepMaTO3OWla MOXKeT OCYILeECTBIATbCH TObKO B 
MOMCHT BOSHAKHOBCHMA KOHTaKTa ramet, Kora Jia Puc. Rentini c 
TO peaM3allMH HYXKHEI MOHD! Ca. BKsouenve OKca- en aaa ae 
1aTHOTO CIepMHA B PasBHTHe OYeHb 3aTPYAHEHO M  yenuu B Boge AHL, mpelpa- 
DCYILECTBJIACTCA B YCJOBHAX, 3a/|ep2KMBAIOWMX HJIH putenbHo OCeMeHeHHBIX B 
IOBPEXKMLarOUlUX PeakIMiO GOJIOKMPOBaHHA MovIMcriep- Ppactsope oxKcasata (/) 
wun. Kak jelicTBy10T 3TH yCIOBUA, OCTAaeTCA HEACHDIM. Ppa boro ai oe eave 
OOJIbIIMHCTBE OMMCAHHBIX OMBbITOB OKCaJlaTHbIe 6 — To%e, uTO na pc. 3 
“NepMHH He BKsOUaIOTCA B pasBuTHe. OHH MpHMbl- 
Kal0T K WMTOMJa3MaTHYeCKOMy BLIPOCTy sAiilla, HO He NpHKpellisioTca K HeMy- 
rak Kak B IMpowecce aKTHBalWH KOPTHKaJbHaA peakIlMA yWalAeT UX C Mo» 
BePXHOCTH Alita. 
MoxkHo Mpeqmouaratb, YTO y OCeTPOBbIX, KaK H Y APyrHX XKHBOTHBIX (ur- 
OKOXKUX, MOJIOCKOB, CakKorsioccyca M Mp.), B MexXaHH3Me IIpHKpellieHuA 
SMepMaTO30“la K NOBepXHOCTH Alla WH erO aKTHBallMH Yy4acTByeT aKPOCOMHaA 
peakIlHa (9,10, 12), KoTopas, No faHHbiM J[au (14), Tpe6yer MpucyTcTsusa HOHOB Ca. 


ViucrutyT MopdosorH xHBOTHBIX HM. A. H. Cesepmosa Tlocrynuuio 
: Axkayemuu HayK CCCP 31 VIT 1959 
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